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FOREWORD 

The Development Strategies for Fragile Lands @ESFIL) meet assists the Bureaus for Science 
aad Technology atad Lath America and the Caribbean of the U.S. Agency for International Development 
in their regional programs to arrest the degradation of natwral resources while encouraging the increased 
production of food and fuel for income generation. Tasb of specific interest to DESFIL include the 
analysis of appropriate tecPLM)1ogies for the management of fragile area resources and incentives to 
stinndate the use of thass technologies, the development of institutional ammgernm@ that promote arid 
iditate sustainable development, and tfie d y s i s  of related policies. As a centrally funded project, 

DESFIE also fuahers general Agency goals related to privatization, democratization, and empowerment 
of less fortunate sectors of developing country populations. 

As experience in the Dominican Republic shows, irrigated agriculture may be associated with 
potential negative environmental impacts. Misuse of irrigation water can result in significant declines in 
the productivity of land and water resources through soil erosion, waterlogging, and sdinization. 
Agricultural inputs may be indiscriminately applied, and can lead to build-up of resistant pest populations 
and toxic chemical residues and to runoff. 

Although these problems may seem technical in nature, inappropriate insth~tional arrangements 
can lead to misallocation and misuse of resources, as surely as can inappropriate technoIsgies. This 
rwrt documents a fundamental change in the institutional arrangements for higation management in pwo 
large irrigation systems in the Dominican Republic. The Dominican public sector agency in charge of 
 gati ion has turned over management responsibilities to l o d ,  democratically empowered associations 
of water users. Early results associated with the transfer of responsibility indicate (1) a reversal in 
negative environmental impacts - sal-tion, declines in land productivity, and loss of pmductive area 
- associated with waterlogging in part of the area; (2) an increase in the area under irrigation; and (3) 
a spreadiing of irrigation benefits more evenly to all water users, regardless of size or location within 
these systems. Larger Agency and Bureau gods and objectives were well sewed by the technical and 
institutiod changes documented in this report. 

~ i & a e l  HaarsfPIan 
Program Coordinator 
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The On-Farm Water Management Project 
( O m ) ,  sponsored by the U.S. Agency for 
Mmutiod Dewelopmmt, was implemented 
with the Institurn National de Rursos 
Hicbdicos (INDRHl) of the Dominican 
Republic. The project sought to strengthen 
IMITRRI capacity to plan fbr and to manage 
irrigation systems, to increase irrigated 
agricultural produdvity, and to improve lands 
affxted by water1ogghg. The two project areas, 
Azua (YSURA) and Santiago (PRYN Contract I), 
total 14,400 hectares, and serve 6,W farm 
W i e s .  

To accomplish project objectives, the 0IFWM.P 
(I) made physical improvements to the two 
irrigation system, (2) assisted in formation sf 
b d  orgpnbtio11~ to manage tbe irrigation 
systems, mi (3) Wiitated turnover - the 
transfer of rapronsibidity for system operations 
and maintenance (CMMJ from a public sector 
agency to private sector associations known 
bcally as Jslntas de Regantes, These three steps 
are linked. Major rehabifitation of facilities 
wupled witb org-on of fatmers enabled 
mover to SwCeed. 

This evaluation report was prepared by a 
mmdting team that: 

Determined project progress against 
o~J-~s; 

Assessed the viability of water user 
organizations (WUOs) established in YSURA 
and PRYN Contract I, a d  made recom- 
mendations to strengthen these institutions; 
and 

Documebsed the turnover process and re- 
commded ways to extend the turnover 
model to other irrigation systems h the 
am- 

Findings 

Before OFWMP, YSURA was one of the worst- 
functioning, chaotic irrigation systems in the 
country. Water deliveries were not timely or 
reliable, especially fir ;ail-end farmers. fra both 
YSURA and PRYN Contract I, OFWMP 
financed major rehabilitation or new 
construction. With certain important exceptions, 
the itrigation and drainage hhstructures are 
now complete. Timely and reliable water 
deliveries are now being made to most parcels in 
the irrigation system, For many tail-end farmers, 
this has meant elimination of wzter delivery 
constraints as the principal lhimtion to 
agricultural production. Approximately 300 
heaares have been brought under irrigation f ~ r  
the first h e ,  Achieving more widespread, 
orderIy, and equitable water deliveries was a 
pivotat OFWMP accomplishment, and one that 
permitted user organizations to take hold. 

OFWMP increased the area reliably served and 
decreased the total amount of water delivered to 
the YSUZW system. The e f f w  were (1) 
increased water use efficiency and (2) improved 
water table conditions in the lower portions of 
the system. The reduction in water deliveries to 
YSUR4, togerher with drainage faciaiq 



i.rmpmvements that diiecdy benefit some 800 
hedares in both systems, are estimated to have 
benefitted over 2,000 hectares previously 
waterlogged. 

By September 1990, we anticipate that 
mhabiiitation of the physical works will1 be 
cumpled for PRYN Contract I. However, in 
YSUlW, the drainage networks fir Lateral 6 and 
the lower parts of Kateral P are not expected to 
be fmished by that date. The evaluation team 
recommends that: 

High priority be given ta completion of the 
drainage Wiitis an Laterals 1 and 6; and 

@ Physical improvements in pilot irrigation and 
d m h g e  areas be suspended. We believe that 
there is already an over-investment in facility 
improvements to pilot areas a d  that further 
work in pilot areas will a negative 
impact on junta viability. 

ESI'AB- OF WATER 
USER ORE-TIONS 

OFWMP has s u ~ f u l l y  organized local water 
user organizations (juntas) to manage the 
YSURA an8 Q R W  Contract I irrigation 
systems. Junta membership includes large 
Xandholdii, small agrarian rdom plots, and 
smalI private holdings, Swta rqraentatives ate 
dermratidly elected. Representatives have 
employed irrigation professionals fiom the 
gtivare sector to manage the irrigation systems. 
Measwe of junta progress include: 

-Wle allocation and ditribueion of water 
m users regardless of  parcel size; 

@ An end to water sales to the rich and 
powerful by government-appointed 
ditchbenden; 

Democratic resolutim of conflicts over water 
use and system mainpenance; 

Farmer willmgnes.~ to pay water fees and to 
accept fee increases; and 

8 Guvemment willingness to dlow juntas to 
retainandusefees. 

While progress has been good, we b r a e  
firmcia! problems. The budget prepxed by the 
YSWlU junta for 1989190 indicates a &OM 
W e e n  revenues and projected expenditures of 
WD$180,000. The shortfall will be W e  up by 
deferring expenditures for repairs iutd 
maintenance. This is the same short-sighted 
policy followed by INDRHI ahat led to gross 
deterioration of the irrigation a d  drainage 
facilities. Also, amounts budgeted by the juntas 
are insufficient to support normal and regularly 
sch&uIed preventive maintenance of facilities 
and equipment. 

Tmely &3d adequate water delivery to users k 
all paas of the irrigation system are indispensallie 
tc junta viability. Farmers will c o n h e  to pay 
fees only if water service meets the& aeak. 
Water delivery depends upon adequate O H .  
Anention to maintenance, as reflected in budgets 
and attitudes, will be of critical importance in the 
next few years. 

In the end, juntas must depend entirely upon 
k c i d  suppa from membership for system 
O&M. But far the immediate future, these 
recently formed institutions will need modest 
outside assistance if they are to become self- 
sustaining. The team recomme11ds that: 

0 USAID should continue assistance to the two 
juntas beyond the current project assistance 
co=npletion date by progmmhg fixed 
amounts of bcal currency @D$) for a period 
not to exceed three years. Suppcrt should be 
provided under a rnatch'mg fund atrangeanent 
between USAIIE and tbe juntas. Use of funds 
shouid be restricted and USA only for 

xii 



irrigation and drainage facilities repair and 
maintenance, or for equipment repair, 
replacement or rental; 

Heavy equipment budgeted under OFWMP 
and promised to juntas should be made avail- 
able at the earliest possible date; 

Future USAID assistance for the project areas 
or dre juntas should be grogramma in cotlsul- 
tation with the juntas; 

0 Future USAH) support to the US can irri- 
gation s w r  should be made dependent on 
passage of national legislation to legalize the 
status of the juntas; 

@ The juntas, with USAlD-supported assistance, 
should estimate the full O&M costs of the irri- 
gation sand drainage system, and plan to grad- 
ually increase their water charges and fee re- 
covery to cover necessary maintenance ex- 
penditures and to permit accumulation of cash 
reserves; and 

The Mission should maintain interest in junta 
development - an institutional innovationthat 
USAD has helped establish. USAD can help 
ensure the well-being and permanence of the 
juntas through a longer-- prsrace via (1) 
staff visits to project areas, (2) sp;1~orshigs of 
workshops/seminars dealing with project 
achievements, and (33 financing reports that 
document project results. 

Findings 

USAID'S decision in 1986 to refocus the project 
born improvement of the physical works toward 
turnover and user control was pivotal. In only 
two y-, BFWMP succasfullg facilitated 
sansfer of two large agency-managed irrigation 
systems to private groups. This reverses a 75- 
yrearafd pattern of increasing state eorltrol over 
small-farmer &cuImd production. 

Working from an already-established institutiod 
policy in support of turnover, OlWMP 
influenced INDRHI to transfer the responsibility 
for irrigation system O&M at levels below the 
main system &I WOs. By the early 198Qs, 
WDRHI had r e a m e d  the benefits of turning 
over portions of ;migation systems to users. 
USAH), with its new emphasis on privatization, 
linked WUO formation to turnover, providing 
initial impetus to the transfer prow&-. Thus, the 
initial success of turnover in YSUi3,A and PRYN 
Contract I owes much to the fortuitous 
convergence of interests on the part of USAID 
and QFWMF, MRHI, and farmers, and to the 
provision of appropriate incentives for INDRHI, 
the farmers, and junta members to participate in 
the process. 

OFWMP has helped bring about a change in 
INDRHI from a focus on plaming and 
construction to one of increased concern for 
water use, system management, and q~i table  
water delivery. The reorientatiou is evidenced 
by changes h IhTDPZII professional staff, with 
agronomists currently more numerous than civil 
engineers. 0FV;TMP's impact upon LWRHI 
derives in part from staff training abroad under 
project sponsorship. 

Recommendations 

Building upon the human, managerial, and 
organizational achievements of O m ,  
IbDRHl is considering m o v e r  of other systems 
to organized water users. USAID should 
capitaliz? on OFWhaP achievements by 
cowhuing to support and encowage ~~s 
turnover of other irrigation system in the 
country. The Mission should make h u e  
support to INDRHI dependent upon 
establishment of a timetable for turnover of ottcr 
irrigation system. INDRHf staff trained by the 
project should be used strategically to facilitqte 
t%le turnover process. 

xiii 



One w&ess of the project k that, Jthough data 
cppn~ue to pur in, most are of dubious quality 
and they are mdy analyzed. We rwmsrnend 
that the Mission mange s h o ~ ~  ~ ~ c e  to 
0- staff ta help &em (I) reorimt portions 
of their data c~lleetio~ effim and (2) begin go 
d y z e  the data dread7 obtained. 

Although it is likely that 
permanent mark on i d  
D~minican Republic, the project's achievements 
are not well do nor are they widely 
h o r n  in &e int higation community. 
The ev&u;rtion team rwmrsenh &at the 
Mimion s ~ ~ r  an objective and &omugh 
d y s i s  of ~~~ learned in the project and 

results z e  b asad 

Evduators urge USAD to set out a list caf 
technical, agronomic, social, and Waitutiond 
Micatots before Septemba I%@, d to 
continue measurement sf these indicators beyond 
the end of the project m monitor the 
sw-ility and the utility of project 
innov&ons, ]Because of the great promise of the 
tumver maid and of the juntas, USAID should 
c o d a  resr,uca to maniitoring &e. ~ m f ~  

over the next fiv3 yeas. 

xiv 
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The purpose of this evaluation was to =jess 
che validity of the On-Farm Water 
Management Project ( O M )  objectives, 
to determine ?he extent to which tbey were 
achieved, and to e recommendations 
rega%8'mg fum3 Mission support to water 
user o r ~ w o m  (WUOs) in Azua and 
Santiago,' mi to other irrigation systems in 
the Domiaim Republic. The evaluation 
focused on field activities, particularly the 
f o d o n  'and viability of WOs and the 
~ ~ e r n ~ t i o n  of the transfer model 
(turnover) in the country. The timing of the 
team's visit dictated that evaluation be more 
an end-of-project evaluation than a midterm 
evduatioa. 

EVALUATION TASKS 

To determine the impact of the OFWMP on 
the irrigation sector in the Dominican 
Republic and on the viability of the WUOs 
created by the project, the team examined the 
f01Iswhg: 

Institutional issues; 

a Irrigation system rehabilitation issues; 

o TMCat  assistance PA) issues; 

On-farm water management issues; 

Organirmtinnat and financial viability of 
WtJoS; 

@ Environmental issues; and 

@ Training activities. 

EVALUATION METHODS 

The evaluation consisted of four cumponmts: 
document review; interviews with personnel 
affiliated with Utah State University (USU), 
the Institute Nacional de Recursos 
Hidnudims 0, the United States 
Agency for International Development 
(TJSz4113), the Juntas de Regantes, other 
institutions, and with farmers resident in the 
Y a p  deI Sur (YSURA) and Proyeztn de 
Riego Yaque del Noae (PRYN) project 
areas; inspection of physical works; and 
obsemation of the Juntas Duestivas and 
technicians employed by the juntas in the 
project areas. 

The team used a participatory methodoIogy 
to obtain the documentation and information 
required for the evaluation. MDRHI and 
USAD staff anads project data available to 



the team, Quantitative data were reviewed 
with field staff in both project areas to assess 
their accuracy. 

Evaluators intewiewed members of the 
Juntas Directivas, their administrators, and 
many of their technicians individually a d  in 
groups. In addition, team members visited 
head- and tail-end fhmess on rehabiliated 
and ~ m d  laterats in both systems, 
accompaaied by junta t&ciara or Junta 
Directiva rnmhxs. About 50 f& aers were 
interviewed individually and in eoups. 
However, due to the limited time available, 
field interviews were largely concentrated 
along the lateral and sublateral canal rights- 
of-way. For this reason, our sample of 
farmers included an elevated Illumber of 
ditchtgnders. 

To compensate for sampling bias, team 
members supplemented YSURA field visits 
with raw interview data for a 5 percent 
saqIa of farmers in the project area. These 
interviews were conducted by the OFWW 
socioeconomic staff. Because we intemiewed 
along the canal rather &an at home, in most 
instances: and because we did not wish to 
take hmesm' time away &om their labors, 
very few w m e n  were interviewed. 

Following the field visits, and before writing 
the chapem of this report, the team met as a 
group to reach comemus on main hdiings, 
prob1ms, and recommendadions, This 
meeting lasted a full day. 



1. A Liodizaaion Map showing h (YSURA) a d  Santiago (PRYN Contract I) follows the 
Executive Summary. In dl, five snaps are fhished: (1) Localization Map; (2) Y S m 4  
G a d  Map; (3) YSUM Irrigation Associations; (4) PRYN General Map (Contract I); and 
(5) PRYN Contract 1 Irrigation Associations. 

2 . YSURA farmers generally reside in nucleated settlements. Some of these are scattered in 
the project area; others are new settlements at some distance from the field. 



BACKGROUND 

Agriculture has maintained a precarious 
toehold in the Ann Valley in the past 
century. Des~ite the fact that it is a 
semiarid, subtropical thorn woodand zone,I 
occasional torrential downpours coupled with 
p r  water management have led to 
waterlogging of some soils. A thriving sugar 
region in the 18709, Azua languished a 
decade later @ a d  1987). In the fitm Mf of 
tIais century, banana d sisal p h t a t i o ~ ~  
were created and albandond. Contract 
tomato procluftion was introduced in Anrzh in 
the eatly B960s, and melon production for 
export in the past decade. Production of 
these crops, as well as &at of banaaas, 
plastains, beans, cassava, sorghum, and 
others is totally dependent upon irrigation. 

To achieve sustainable, balanced agricultural 
land use in the valley requires a sharp break 
from past cycles of environmental 
degradation, low land productivity, 
impoverishment, ~QCI outmigration. Whether 
this can be achieved through sound water 
management is an open question. At 
present, production of tomatoes, melons, and 
a number of other crops is seriously 
threatened by the spread of visvses 
transmitted by the white fly, an insect 
resistant to many pesticides. Waterlogging 

and salhhation remain major constriWs to 
production; sol erosion in the watershed and. in the 
project area contributes to sedimentati011 of the 
Sabana Yegua resemoir and system canals (Jones et 
al. 1989. 

Agrisa!tme in the S a n t h g ~  A m  

h contrast, the Ciao, a subtropical, moist forest 
zone, enjoys armud rahfhll averaging 1,200 mm. 
Peasant-based @cultural production has been 
tightly linked tc, the Dominican Republic's export 
economy since the late nindmth century (Baud 
1987: San Mgud 1989). Tobacco production 
dominated the agricultural sector in the nineteenth 
century; it continues to play a si@cant role in the 
bcal mnomy dong with livestock production. 
Until the 1980s, rice was irrigated, but INDRHl 
regulatiom now restrict wa.tez deliveries for rice. 
except for that planted on small pockets of heavy, 
poorly drained soils. Irrigated sorghum, corn, and 
beaus are produced for market. Plantains, barram, 
root crops, and other vegetables are dso produced in 
the PRYN Contract T project a m  for home 
comunption and limited comwccial production. 
The extension of irrigation into the project area has 
increased the dtivable area. Drainage is a concern, 
but of less-critical importance than in Azua. 

The long history of sustainable peasant production in 
the Cibao has produced a tightly woven institutional 
Wric in support of agriculture. Private and public 
sector institutions support Wbacco production, 
!ivestock improvement, credit, marketing, and input 



supply. Credit fiom the Banco Agricola is 
generally avaitabfe. Crops =y be marketed 
through the B d ,  tbe Ministry of 
Agriculture (SEA), or through local 
intermediaries. While TMpspcalmi presents 
problem fbr eggplant and oriental vegetables 
in the region, heavy crop losses and pesticide 
abuse are notas apparent in the Cibao as in 
Anna (AD/Santo Doming0 1989. In a 1988 
survey of the project area, farmers cited 
impassable roads as a major cause of crop 
loss (Jerez 1988). 

IanbTenure md Land- 
Lgbor Relationships 

Agrarian reform sdernents ( ( L s ~ M - ~ ~ ~ o s )  
are a salient feature of recently installed 
irrigation system h the Dominican 
Republic. A 1980 amendment to the 
mmiaica water Law &CPW% for th3 
creation of new land reform settlements in 
the following manner: 

@ Landowners who benefit fiom new 
irrigation works comt~ucted by the State 
pay for the hfhstruchue by ceding half of 
their midgated laads tOlat were cultivated 
before the system was built and 80 percent 
of their lands that had not been cultivated 
to the Wtuto Agrario Dominicano 
m)-2 
The FAD redistributes use rights to these 
lands to agrarian reform beneficiaries 
(porceleros) .3 

Irrigated lands in the new mmmmd area 
are exempt from this provision. 

9 Holdings of 6 hectares (1 OO tareas) or less 
are exempt fram this provision. 

Holdings will not be reduced to less than 
six hectares by this provision. 

Thus, in the mmmand area of recently buil.4, state- 
owned itrigation systems, we find priv* holdings 
in previously irrigated portions of the s.pstem (such 
as the Hama Cortez Canal in YSUIPA or below the 
Mamete canarl in PRYN Contract I), In newly 
irrigated zones, reduced, but still large, private 
holdings are interspersed witkt private farms of six 
hectares or less andl a g r a h  r&xm settlements. 

Dismanathg of a state sisf plantation in 1961 
created the first agrarian reform settlement in Azua. 
The r&rm prom accelerated wi& construction of 
new irrigation MkamuCture in the Pate 1970s and 
rdepl lent  of Sham Yegua residents and 
hurrkme victims in 1979.' Agrarian refbrm 
beneficiaries includeparceIeros, full members of the 
setdement organizations or iuentmientos, who hold 
two to three hectares; and peduceros, settlers 
provisionaHy located wit- the project area whose 
access to land is less secure and whose holcliigs are 
much smaller (generalIy less than one hectare). 
hiti&iy mllective production units, usemmiem 
laads were &vided among beneficiaries in 1983, 
The associa.tions created by IAD to manage 
production still exist, but theb functions have been 
reduced to providing machinery and channeling 
credit from the Banco Agricola to the h e r s  who 
lack title to their i d .  

In the PRYN pilot area, 68.4 percent of irrigators 
are agrarian reform bedciaria gerez 1988). Tn 
this area, IAD associations appear to be more viable. 
W e  ~ e 1 e t o s  hdd their plots individually, they 
often plant and hatvest ~Ileetively to achieve 
economies of s d e .  

In both areas, pcuceleros enjoy rights of possession 
to their lands, but title remahi with the IAD. This 
Iits &ek access to credit. To get credit, fanners 
can bomw from the Banco Agricula through their 
l a d  reform association, or produce industrid or 
export crops (often under contrast) for agribusiness 
enterprkes. Contract agriculture has three positive 
features for contracted farmers: (I) companies 
provide markets for major crops, (2) companies pay 
wages for Earm labor, and (3) they provide credit in 
a region where other sources of credit are scarce and 
not often timely. However, &ma farmers that we 



interviewed corry,l&ed about the low (or 
negative) returns to a d  high risks associated 
wi?h tomato and melon contract production. 
Thek income from sale of the crops often 
ms to cover the ccst of their loans. 
Contract arrangement' transfer most of the 
risk a s s o c i d  with p~wluction to the 
farmers. Contract production dm occurs h 
Santiago, h t  access to credit and  market,^ 
appears to be fix better than in Azua and 
contract terms have been more favorable to 
the h e r s  (Jerez 1988). 

The Irrigation Systems 

Before 1979, irrigation waters in the Gzua 
valley came from the Jura a d  Tabam rivers 
and from groundwater. These were 
sufficient to irrigate only a portion of the 
present project area, The present YSm 
system was designed in the mid-1970s by a 
Mexican firm and funded by the Inter- 
American Developmerit Bank. In 1978, 
5,500 hectares in Azua were being irrigated 
(Hartshorn et al. 1981). Ballard (1985) 
suggests &at the present system may have 
been put into operation hastily in response to 
political pressure, but, i~ my case, drabage 
works were omitted. 

Waterlogging may have been a problem 
befryre consbxction of YSURA, but 
hurricanes David a d  Frederick resulted in 
major flooding problems. In 1982/83, the 
fkst major drainage canals were put into 
operation @alIard 1985). A second problem 
with the YSURA project in the early 1980s 
was that itm made no provision for 
system maintenance. By 1984, the system 
was in s; state of serious deterioration 
(?JS.4D Project Paper; BalZard 1985). 

Large-scaIe irrigation development in the 
Santiago began in the 1920s, but construction 
halted vith the Depression. In 1938, a major 
c a d  and road building program was 
undertaken with conscripted peasant labor 

(Saa Miguel 1989). The Navarrete canal was a 
product o f t b  first phase of irrigation development. 
The new C a d  Wlises Fco. Espaillat was constructed 
above and roughly parallel to the old Navarrete 
dthatkst i l l inuse .  T h e d i s f e d b y a s e r i a  
of dams comtructed in the early 1980s for power 
generation as well as for irrigation. 

INDREU is responsible Eor p l d g ,  development, 
and regulation of water resources. The agency has 
statutory authority to investigate potential and 
proposed water resource developments, to determine 
availability sf water, to grant rights to the use of 
water, to adjudicate and allocate water between 
competing applications, and b charge and collect 
fees for the use of water. INDRIH was created by 
statute in the mid-l%Os, and began an extensive 
pr~grzm ~f project p l m h g  a d  de~sl~piilezt that 
included construction of dams on most of the 
country's major rivers for irrigation and 
hydropower, the construction of new irrigation 
conveyance and distribution systems, and extensive 
rehabilitation of older systems. 

IWDRHI: is divided into four departments: Planning, 
Projects, Administration, and Irrigation Districts. 
For field operations, the country is divided into eight 
districts, which are subdivided into zones (and 
occasionally submnes) and secton. Districts are 
usually divided on a watershed basis, although rivers 
sometines are boundaries. Irrigation systems and 
related projects comprise only a small portion of the 
area sf a district. FOP example, the Qzama-N'm 
District, in the southeastern part of the country, 
covers 14,900 square kilometers. It is divided into 
four zones, and has 4 4  irrigation projects (systems), 
but these contain a total of only 265 square 
kilometers. 

The Irrigation Districts Department @DR) has 
responsibility for system operation and management 
(OlUK) at the lateral level and below. These are 
district and m d  functions, a d  ones which tend to 
be mderbudgeted, of minor concern to INDRHI, 
and, therefore, often neglected. All major 



decisions, particularly on funding and 
expenditures, are made at the DDR level and 
above. Good W of the irrigation systems 
is &e more difianlt because most of the 
lowest field positions, such as ditchtender 
d maintenance man, are fdld by political 
qpointees, few of whom have ha8 any 
irrigation system experience or fkel any 
responsibility to either the farmer or 
mm. 

Objectives 

According to the 1983 Project Paper, the 
gods of the OFWMP were first "to increase 
the income and standard of living of 
Domiaim farmers by increasing their 
productivity," and, second, "to develop the 
humafl resources and institutional conBitions 
necessary for increased productivity in 
irrigated agriculture." The purpose of the 
project, funded by a $12.0 million loan to the 
Government of the Dominican RepubIic 
(GODR), is to strengthen the capacity sf the 
&minican government to: 

"Effectively plan the development of its 
water resources for irrigation, 

f Ian and operate irrigation system, 

Support increased agricultural 
productivity under itrigation, an8 

Prevent andlor correct the deterioration of 
land resources already under itrigation" 
(Project Paper, 12). 

Funds for the project were authorized on 
June 30, 1983 and obligated on the same 
We. Conditions precedent to disbursement 
for technical assistance were met on June 5, 
1984, and an eight-gerson team of long-term 
advisors arrived in t h ~  Dominican Republic 

in 1985. A 1986 change in project focus and 
strategy resulted in a shift in project priorities to 
promote rapid development of WUOs and 
distribution system turnover to water users: written 
project objectives did not change. 

Strategy and Me4hods 

In the Dominican Republic, irrigation is practiced by 
58,808 fannerd who irrigate 223,000 In 
YSIJU and PRYN Con- I areas, 6,QW fbwrs 
till 14,$00 hectares. OFWMP pioneered strat@es 
using the YSUW ad PRYN Contract I areas as 
prototypes for introduction of organizational and 
turnover models throughout the country. 

Major project design components included: 

Completion/rehabilitation of principal irrigation 
an8 drainage hciIities in YSURA and PRYN 
Contract I; 

9 EstaHiishment of centers for water management in 
the twr, areas; 

Use of pilot areas withim each of the systems for 
research, training, and demonstration; and 

DeveX~pment of a series of technical field amdies, 
including benchmark data collection. 

The original project design concentrated on technical 
engineering and agronomic interventions: waser 
measurement and control, on-farm water use 
efficiency, h d  leveling, and the growing of crops 
under improved management practices. The f roject 
Paper also callled for a small-Wer credit program, 
a component that was eliminated in 1986. 

The Utah State University and Chemonics 
International Comulting Division's initial workplan 
included the following activities: 

Technical assistance in drainage and system 
rehabilitation; 



9 Technical studies fixused primarily on 
activities in pilot areas in each of the two 
systems; 

-3 Improv%ment of oa-farm water 
management involving water user groups; 

Institution building and WUO 
development; a d  

m Training of INDRHI personnel, 
tech~i~ irn~  atemio% p m - ?  
fkmers. 

Althougb the main achievements of the 
project, other than the physical rehabilitation 
of works, have been socio-institutional, the 
role of fafaren in determining o n - h  water 
management received relatively little 
attention in the initial design and original 
&C+i~es  of QF?Rfl. 

The project reorientation that took place 
between 1985 and 1987 resulted in sequential 
emphasis being placed on (1) physical works 
rehabilitation, to allow for (2) W O  
fbrmation, as a way to achieve the objective 
of (3) system tumover. hreased attention 
was also given to drabage works, atad 
provision was made for establishment of pilot 
drainage areas in each of the two systems. 

Applied Research and Monitoring 

Between 1985 and 1987, OFWMP shifted 
away from applied development research and 
the generation of baseline data to WUO 
development and turnover. While it was not 
the Mission's htent to stifle applied research, 
it did not accord high priority to evaluation 
of research conducted before 1986, nor did it 
attempt to ensure that continuing data 
collection would be based on sound research 
design. As a result, the team could not find 
reliable or m d g f d  baseline estimates of 
such indicators as cropping intensity, service 
area, land use, water distribution equity, 

total areas requiring rehabilitation (lengths of 
sublateral, waterlogged, or sdiaized areas), areas 
re@irig 'w>Zing, and socioeconomic indicators 
outside p i l ~ t  areas. 

In p l d g  projects, it is well, at rhe outset, to 
define d daiiQ the questions to be answwed at the 
end, and ta plan the research data collection and 
analysis with &e utility of the end product in mind. 
B BI di%e*dt to detect this orientation in the data 
generate& by tbe project. A peat d d  of data have 
b mllected, but inappropriate data were 
sometimes collected, data from the two project areas 
were not always comparable in quality and quantity, 
and analysis and conclusions drawn from the d m  
are sparse. 

PrinlripaI Constraints 

The major constraints to s u s m i l i t y  of the 
OFWMP's achievements are e x t d  to rather than 
intend to the project. The former include the 
variable nature of project fatmers' prior higation 
experience, the limits on returns to agricultural 
production posed by current price and credit policies 
and programs, physical and agronomic constraints 
melated to water delivery, anti institutional 
consmhs. 

Iraigetion fiperience of Farmers. The 
overwhelming majority of fatmers in both *be 
YSURA and BRYN Contract I areas had worked 
with irrigated crops prior to completion of the 
existing systems. A fasr smaller number, however, 
had experience irrigating the crops that they now 
grow under the c~nditions that now prevail. Lack of 
M i a r i t y  with water management in arid conditions 
is a serious concern in Azua because (1) the Valley 
poses special drainage problems, aid (2) many 
agrarian reform beneficiaries came from hill lands 
outside the region.' 

Credit and Contract Agriculture. Contract 
agriculture is prevalent in Azua. In January 1989, 



tomatoes and melons were produced on 41 
percent of the cultivated area. In the past, 
C O ~  enterprises paid the water fee to 
W R H I  on W f  of the fanner and passed 
on fees in loan paclmges to farmers. Since 
1989, however, the Ama junta has r@ed 
that fhmers pay directly at the Junta 
Dkectiva office at the junction of the roads 
to Barahom and San Juan. This change will 
W e  farmers more a m e  cf junta activities, 
but Y S U U  junta direca~m expressed 
concern (1) that fees will not be p ~ d  in cases 
where contract farmers cannot repay their 
loans, and (2) that it will not be possible to 
raise water charges unless area hmm can 
count on better aab more secure markets fir 
their crops. 

Physical and Agronomic Constraints. 
Soils in both project areas are generally deep 
md fertile. They are a constraint ody where 
drainage and salinity are problems."ater 
is abundant. At present, the principal 
agronomic constraints to irrigated agriculture 
in the project areas ate insect pests. Data on 
the relationships governing fanning systems, 
water use, and pest control are not generdly 
available and need to be collected to 
formulate appropriate pest management 
strategies h r  irrigated agriculture. 'Fhis is 
especially important in li&t of the white fly 
iafestaion in &wit and ZWips problems in 
Santiago. 

InstitutionaI Constraints. The President of 
the Republic has transferred responsibility 
for irrigation system O&M to YSWM and 
PRYN fanners in impressive ceremonies. 
Transfer was by presidential decree but it has 
not been backed up by Iaw. The Juntas de 
Regmtes lack legal authority for their 
operations. The W e  Law allows INDRHI 
to delegate functions to WOs. However, 
responsibility for imposing sandom for 
water thee and for vanddhm is vested in 
district water courts. The juntas do not have 
clear legd authority to cullect and use water 
fees. 

The INDRHI-junta interface has not been clearly 
defined, and there has been no clear division of 
responsibilities for water management. Neither have 
responsibilities for drainage and flood control been 
separated or defined. 

Local institutional development is weak in Azua. 
Agencies of the national govenunent - SEA, W ,  
the Banco Agricola - hction poorly iC at A. 
Local economic institutions such as info& credit 
and marketing arragements were poorly developed 
in 1984 and we found no evidence of change 
(FMlard 1985). This does not appear to be a severe 
constraint in Santiago- 

lntmhstitutional collaboration is still largely in the 
p l d g  stage, particularly in Ama This 
contributes to a tendency on the part of PNDHRI and 
the juntas to take on activities such as agticdhnal 
extension md marketing that are considered 
periphsral to junta fimd::~. 

Internal Constraints 

Orgmhtioaal Experience. W O s  in both 
Y S m  and PRYN Contract I are very young.g 
Because they are pilot efforts, &ey cannot rely upon 
the experience of other associations, JuntaDirdva 
members lack experience and training in business 
and fmmcial management, This problem is 
exacerbated by frequent elaxions andl rapid turnover 
of membership. Bmme the process of organization 
was rapid, membership is widespread, but levels of 
fanner involvement in Association activities and 
decisions are still low (Jerez 1988; OF%%P/Centro 
Sur 1989; Veras et al. 1989). Structural changes 
may be required to achieve more equitable 
representation of farmers within the system. 

Budgetary Constraintp At present, water fees 
bareIy cover costs of operating t td  systems. 
Budgets do not cova adequate maintenance, 
including equipment necessary for this purpose. To 
maintain present levels of farmer participation and 
fee payment, the juntas will have to maintain 
existing levels of service delivery. Whether or not 
they can do this is an open question. 



OFWW" activities in the twc irrigation 
systenw serving 14,400 hectares can be 
cornidwed a pilot e&rt for introduction of 
the rtkmover anodd in other higation 
systems in the country. The project resulted 
in new mmtbuction and rehabiditation 
improvements to the YSURA a d  PRYN 
Contmct I areas. The original project 
design concentrated heavily on enginering 
and agronomic research; in 19$6, project 
emphasis shifted to farmer organization and 
auaova. 

The project would have benefited from m e  c a r e s  
attention to ;applied research, and p d d a r l y  to 
analyses a d  to the testing of alternative t%chnciogies 
repliable in other regiom. The early establishment 
of reliable basdine Micators and their continued 
monitoring wodd have allowed stronger cunclusions 
on project accomg;idments. 



I. According to Ddaine (1987), al rahfzJ1 in Anta averages 373 a d  generally fdk 
from May-August (Delahe 11987). Hartshorn et al. (1981) indicate an average mal raidall 
of atrout 3QO m. for the region. 

2. ]Ley 126 fley de la cum parts), mading Chaptex XIl of Ley 5852, "Sobre D o M o  de 
Aguas Tmestres y Dikbucion de hblicas. * 

3. In the PRYN Contract I Project area, MI3 exchanged I d  with private o w a s  $0 mmlidate 
setdement areas. 

4. In a 1986 survey of 211 Xmdo- in the O m W  pilot atpea, Mejia a d  Delaine @elaine 
198%) f o d  that 79 percent were agrarian rekm beneficiaries. 

5. World B e ,  1986, Volume I][, p 214. 

6. World Bank, 1986, Volume I, p 18. 

7. Thii pheomenon may be ovamphasized iaa project dwxmemi~n, baause the 1986 
soci~e~~nomic survey focused exclusivdy on Azrrar f ratad 2, sublateral 1 1, a newly cleared 
part of the Aan system s d 4  by hurricane victim a d  former residem of the area covered 
by the S&am Yema re.servoIE. In contrast, mvey data an8 the team's interviews with 
h e r s  reveal &at a very large number of Lateral 6 farmers have a lsag history of 
a g r i d e  qlsymenrt in the area. 

8. §wed famas  in the BLzua area m'buted drainage probiems in their fields to heavy 
irrigation of tomimea by upstrean neiabrs. Wecornendations for contract production tend 
to focw on the Edd rather &an on the irrigated area as a whole. Bdard (1985) notes that 
this EE~YT~'YY view is not %&ely fa affect tomato prod~dola as long as an adequate supply of 
well I d  k avaZ&Be for pdudon.  

9. See Chapter Five h r  data &.at Itmals were med over. 



SYsFmM l itEmBmAmON ISSUES 

PHYSICAL ACCOMP- TABLE 1 

The evduation teami reviewed anuual and 
periodic reports, and questioned INDRKI, junta, 
and comdtant staff in Santo Doming0 and the 
field in an effort ts catalogue the accomplish- 
ments in physical worlrs, In the end, we did not 
feel that we could fully rely upon data in the 
OWMP annual reports. There is evidence of 
some double counting, lack of consistency in 
accouiting fkom year to year, and differences 
between PRYN Contract I and YSURA. For ex- 
ample, although culvert crossings are reported in 
meters for Santiago, Azua reports these in num- 
bers of units btalled, Rehabilitation a d  new 
cunstnaction are not consistently defined. Some- 
times regular maintenance is counted as rehabi- 
litation, Therefore, we relied mostly on field 
interviews to obtain the data presented in Table 
1, which is a summarry of the physical works 
accomplished by the project to January 1990. 

Accomplishments and our field observations do 
not tally well with the targets contained in the 
semiannual USAH) project status reports. For 
example, according to Table I, progress against 
drainage targets is good. Nevertheless, drainage 
work in YSURA are incomplete, as described 
later in this chapter. On the other hand, the table 
indicates that rehabilitation of irrigation d s  is 
less than that targeted. Yet, in the field, the 
evaluation team was told that itrigation canal 
rehabilitation work was mostly completed. This 
leads us to believe that the USAPD-est&1ished 

ACCOMPLISHMENTS: 
PHYSICAL WORKS 

1 /% USALD 
Item mi t YSURA PRYM Total Target 

~ehabi l itation' 
kin/ latersl  
Canets Ckml 90 80 170 306 

Tertiary ~anels' (km) 50 350 400 
Drainage canals3 (km) 150 $4 234 210 

Weid Constnlcti an 
Tertiary CWWILS~ 
Area Bcnefi tted 
M6in (CalLcctor2 
0rai;;w 

A r m  B e m f  i tted 
T i l e  D r a i n s  
Culverts 
Roads 
Flood Control 
Levees 

Irrigation Gates 
Read Crossings 
Land Leveling 

C k )  
(ha) 

(km) 
<ha) 
Ch) 
c #> 
(kn) 

Ckn) 
< #I 
t #I 
(heP 

Source: OFWP Units in  YSURA and PRYW, J:=r&ry 
1998, end H. Yap. 

1 Ineluded are several channels rlhich we- rredce 
several times. Only one-time ~ointi.,~: .:-s been 
used in the table, 

2 Done by a tractor or grader on a regular hasis. 
Only one-time cornting has been used in the 
table. 

3 Includes cleaning (chapeo). 

4 Cluetemery Lining in pilot  areas. 

5 USAlD target i s  for pi lot areas. 



targets may not have been carefdly formulated. 
The progress in land leveling is close to that 
targeted. 

Rehabilitation of YSURA is behind schedule and 
works are not likely to be completed before the 
project assistance completion date (PACD). Of 
principal importance are the drainage works 
associated with Lateral 6 and with the tail section 
of L a t d  1. These should be priority areas in 
which to concatrate rehabiilitation efforts. 
Because the areas are severely waterlogged, there 
is no point in rehabilitating the irrigation 
facilities without i b t  improving the drainage. 

Major lengths of Laterals I and 6 have not been 
rehabilitated, and evaluators hare persody 
observed serious problems in these and other 
areas. For example: 

In the Pueblo Viejo area, at abut Tunrout 25 
of Lateral 6, farms 3 and 4 of Ihe former 
owner have been given to refom 
beneficiaries. Of a total of 500 h m e s ,  over 
half are waterlogged. The sub-laterals in the 
area have never been rehabiIitated. In m y  
places, in lieu of gates, lateral walls have been 
broken to lee water info fields. This area 
contains most of the Azua f-ets who are 
not ye$ organized into nucleos. 

At the bottom of lateral 5, 1-9 Inn remain 
unlined. 47 irrigators report waterlogging. 

The PRYN Contract I area was turned over in 
better condition and more completely 
rehabilitated than were the Azua laterals. The 
chief of the rehabiditation seaion for OFWMP in 
Santiago told the evaluation team that 
rehabilitation work in the PRYN Contract 1 area 
was 90 percznt completed. Major remining 
tasks are instatlation of a few water delivery 
points (where deliveries are impeded by open 
drab) and drainage connections. H~wever, 
there are still localized problems, For example, 
in Vila Gonzalez, 30 or more farmers are 
irrigating h u t  4-40 hectares out of the old canal 
that exbted befbre rehabilitation. We were told 

that there are capacity wmtraijlts in the old 
d. 

In general, the quality of project-supported 
construction is considered adequate. We have 
m e  concern about the deep flood control 
comtruction in YSURA, partidarly where 
dewatering has resulted in sloughing. The 
project m y  wish to seek additional TA assistance 
h &ahage/flood control planning and 
conssuction. For example, a more efficient and 
more easily maintained cross section for a 
combination-dflood control channel could 
be one with a small cross section for drainage 
and a road fbr maintenance dl within a larger 
flood control channel. A sketch is indicated in 
Figure 1. 

IMPACT OF ~ I I S T A T I O N  

Rehabilitation in YSURA and PRYN Contract I 
had two types of impacts. Fit, the rehabili- 
tation facilitated the orgaubtionaf efforts and 
&lowed for establiishment of WWOs. This is 
described in Chapter Five. Second, rehabifitation 
brought additional lands under production and 
resulted in more reliable irrigation service pri- 
marily to parcels bcated in tail portions of the 
irrigation systems. IQ YSURA, an additional 300 
hectares were bmugbt under production by the 
project, and an estimated 2300 hectares have 
benefited from more reliable irrigation service.' 
No estimates were available for new areas 
brought under production or for those receiving 
more reliable water supplies in the PRYN 
Contract I service area. 

Pilot areas were used in each of the two project 
areas to demonstrate the benefits from improved 
water management and drainage. The evaluation 
team believes that the concept of pilot areas was 
useful for purposes of demonstration, research, 



and training. However, improvements to 
hfkastructure in piI~t areas are excessive relative 
to those in othea portions of the irrigation 
system. For example, in YSURA, the project 
installed almost 20 times the number of irrigation 
gates on Lateral 2 (which contains the pilot 
irrigation area) as were installed by the project in 
the r d  of the entire system. Portions of pilot 
arm are showcases and are provided with 
fac'iities such as tile drainage and quaternary 
ditch lining. 

We head from Edtmaers in h a  about their 
reaction to the concenlmtion of resources in 
small areas, and to uneven distribution of 
benefits. Junta officials also expressed concern 
over their inability to collect fees from those who 
have not benefited Erom infrastructure 
improvement, and some project personnel f o d  
fault with the concentration of scarce capital and 
human resources in s d l  areas. Junta viability 
is a critical project concern. Monies spent for 
hhsbructure in pirot areas impede junta 
mobilization efforts to form nucleos and to 
strengthen participation of farmers because 
monies could have hen used for rehabilitation of 
Laterals I a d  6 (YSURA) and thereby have 
helped increase farmer membership in the junta. 

There is question conamhg whethw these 
improvements can be replicated in other p m  of 
the project areas, let alone In the nation as a 
whole, without major infusions of foreign 
capital. Do the benefits from concentrating large 
amounts of resources more broadly on a small 
area outweigh those of spreading these resources 
more broadly and alleviating problems in the 
entire project area? 

We do not question the need for on-fann 
drainage. Some h e r s  have conss~cted small 
but deep open drains. This takes land out of 
production, Tie drainage is being demonstrated 
in pilot areas as an alternative to open drains. 
Although we have not had the d m  to run 
economic cornparisom, the team does not believe 
that tile drahge will be cost effective. Without 
project support, we do not believe that farmers 

will install such drains. Nor do we believe that 
the tile drainage work has research benefit. For 
these reasons, we question the utility of con- 
tinued project support for installation of tile 
drains. 

The team recommends that additional work on 
the YSUWA irrigation and drainage pilot areas be 
halted arrd co~~~tructiodrehabilitation effort 
coracentrated in the areas sewed by Laterals 1 
and 6. 

DRAINAGE AND CONTROL 

The evaluation team considem drainage of utmost 
importance, particularly in the YSZTRA area. 
Unless QFWMP completes the drainage work, 
there is little likelihood that it will be completed 
at all. 

Tail-endm suffer from overirrigation by head- 
endem. Therefore, we believe that all farmers, 
h d  and ail-endm alike, must share equally in 
the costs of maintenance of the drainage works, 
The responsibility for drainage system 
maintenance must be transferred to ttre juntas, 
Udess this is done, drainage will remain a need 
without any institutional responsibility. 

As indicated in Qapter Eight, the juntas should 
be given heavy equipment necessary to construct 
and maiotain drainage (and irrigation) acilities. 
However, we believe that much of the drainage 
maintenance can be accomplished through hand 
work and the rental sf heavy equipment, 
particularly if changes in &aidflood control 
cross section is made f6lIowing the idea provided 
in Figure 1. 

At the same time, we want to make a distinction 
between drainage works(iunta responsibility) and 
flood control works (INDRHI responsibility). 
Junta responsibility should include the 
maintenance of collector drain facilities that 
receive water from several farms or sectors for 
conveyance to major drainage/flmd control 



FIGVRE 1 

SKeTCH OF FLOOD CONI'ROUDRAINAGE CHANNEL 

dmaels. However, the team considers that the 
construction in the El Rosario area of YSURA is 
a flmd control function. INDRHI should 
maintain these Cacilities. Natural channels are 
part of the flood control system, as are levees 
used t~ protect towns and to channel waters. 

Most of the irrigation system constnrction and 
rehabilitation work targetad under the prog'ect in 
YSZTRA aad PRYNOntract 1 has been 
compIeted. However, it is dikely that drainage 
works for ltatetal6 and the td portion of Lateral 
I, Y S U M  will be completed before the PAW. 
Completion of these drainage work should be 
assigned the highest priority. 

In YSURA, the project has resulted in new 
irrigation service to an estimated 300 hectares 
and has made itrigation deliveries more reliable 
to an estimated 2,300 hectares. 

Constructiodrehabilitation work in pilot areas is 
considered excessive and should be halted. Once 
drainage works have beea completed by the 
project, juntas should assume maintenance 
responsibirities f ir  drainage facilities. INDRRf 
should take responsibility for maintenance of 
flood cbntrol charmeis, 



1. These estimates of projectderived changes are ftom the Chief uf the Operations Section, 
O W - I N D R H I  h YSURB. 



ON-FARM WATER MAJUG- ISSUES 

LAND -G 

Impressive results from the PRYN land leveling 
program are presented in the OFWMP 1989 
Annual Report. Paired comparisons of bean 
production from farmers' fields befbre and after 
leveling (1986 versus 1988) indicztc that per 
hectare benefits from a single crop more than gay 
for the cost of leveling, which nrns about $US 
130 per hectare. In addition to more water 
distribution on a leveled field, another effect 
fiom leveling is &at farmers are often more 
wiIling to invest in other production inputs such 
as fertilizers or pest control measures. Farmers 
with leveled parcels also may have received a 
comprehensive package of technical assistance. 
If so, some of the positive results from leveling 
may be due to the TA. W e  OFWMP dam 
show leveling's impact as positive, no analyses 
are provided to pinpoint why the leveling 
program has been so effective. 

mdemtandiig, the project might have sought 
paired yield comparisons of bean producti011 
b m  fields that were not leveled; an8 

We have no sense of the accuracy with which 
production and aea data were taken. 

The evf d o n  team was told that some of a e  
few rice fanners in the PRYN Conbract I atea did 
land leveling themselves. The acid-test will be to 
see whether increased numbers of farmers pay 
for leveling lands for other crops. Wodd the 
juntas or a private contractor be willing to 
]provide leveling services (and credit for fanners 
to avail themselves of IeveIing), on a cos,-plus 
basis? If the leveling program can generate 
results as positive as the data suggest, f&mm 
sP10uld be willing to maice the investment. 

There may be several problems with the data and WATERDELIVERY 
their d y s i s :  

N o d l y  the impact of Ieveiing on crop 
production, especially in the first one to two 
years, is negative because of movement of 
topsoil; 

We do not know if 1986 was a poor year 
(because of d i e ,  pests, diseases, and so 
fod)  for production of beans, and 1988 a 
particularly good year. To obtain this 

Water delivery data for both FRYN and YSURA 
are well compiled and well presented. The 
PRYN data set deals with the upstream portion of 
the Yague del Noae system. Because water may 
be used beneficially further downstream, there is 
perhaps little pressure to reduce water deliveries 
to the PRYN Contract f area. However, 
Y S W  is at the tail of the Yaque del Sur 
system; losses Born the system spill to the ocean, 



awl overirrigation has conbibuted to drainage 
problems. Consequently, Merest in reducing 
water deliveries in Y S W  has strong. The 
evaluation t a n  compared 1986 deliveries at 
Tab= with 1988 and 1989 deliveries at the same 
Ioc2ltion: 

Reduction in Flow 
A v ~ ~ ~ o w  - 
(cu.m./sec) @=@ 

1986 1 1.25 - 
1988 7.54 33 
1989 8.29 26 

The data indicate a 33 and 26 percent reduction 
in flow entering the project area in 1988 and 
1989, respectively. Between 1985185 and 
1988190, the irrigated area increased by 3 
percent and water ddiveria throughout YSURA 
became more reliable (Chap- Tbtee). These 
changes are significant ammp1isBunent.s of 
QFWMP. 

Reduction of Mow should reduce drainage 
problems in the lower portions of YSURA. The 
cost of this type of preventive action is 
insignificant in comparison with remedial 
drainage costs. However, the drainage problem 
wiU not be solved by preventive measures alone. 

Water delivery data for YSURA, together with 
area irrigated (these data are not amate), 
indicate that appmxirnately 2.3 hectare-meters of 
water are being delivered to the project area for 
each hectare irrigated. This b som3wha more 
than twice the requirement for average crop 
evapotraaspiration. Thus, overall efficiency, 
including losses in conveyance from Tabara plus 
s n - m  losses for the project area, will be less 
&an 50 percent. This is good by world 
standar-ls, but there is still room for 
improvement. Water stage recorders could be 
placed at key locations where operating spills are 
made to obtain a better estimate of overall project 
water use efficiency and to pinpoint where losses 
BCCUT. 

WA!l"ER USE EFFICIENCY AND EQZJFI"P 

The project has had a poorly placed fixation on 
d-on of on-farm water use efficiency. 
Instead, OFWMP should be concerned with 
; q m v k g  2?ject-wid_e water use efficiency, As 
indicated above, OFWMP has been very 
mccessM in YSURA in this regard. 

The semiannual USAID status fiorm has a line for 
reporting hectarage where on-farm efEcier;cy 
exceeds 50 percent. To date, dl parcels are 
reported to be operating at less than 50 percent 
efficiency. For many reasom, daembtion of 
water use efficiency on h e r s '  fields is not a 
good criterion to use in judging project 
performance: 

* Where water supplies are abundant, as they 
are in YSURA and PRYN, individual farmers 
have little incentive to manage water 
efficiently. In contrast, when supplies 
become tighter, farmers naturally respond by 
better water management; 

Farm water use depends in large part apon 
delivery reliability in the main system, 
Where main system deliveries are umeliable 
farmers will normally respond by taking 
water out of turn, and by overirrigating to 
ensure that their m p s  are adequately 
supplied, 

Water management practices and, 
consequently, efficiencies vary widely with 

d witti soil textures; and 

8 Some of the water wasted by upstteam users 
can be captured and reused by dowc,~tream 
irrigators. This was observed in both systems. 

Equity in water distribution means that all 
farmers, including tail-enders, hzve relatively 
equal access to a fair share of water deliveries. 
The project has resulted in a redistribution of 
water with concomitant increases in equity and 
efliciency. JmPead of addressing cn-farm 



efficiency, OFWMP should have been measuring 
equity of water deliveries, One way to do this is 
to measure actual flow against sanctioned 
(allocated) flow at the head and midpoint in each 
lateral (or at the head, midde-third and tail- 
Wid). Particulariy in YSURA, OFWMP has 
been extremely successful in ensuring water 
deliveries to M e r s  in the far reaches of the 
system - areas that were i n a d q e 1 j  swed 
prior to the project. However, although we 
h o w  this to be true, and alahough we are sure 
this has had considerable positive impact upon 
production, OWMP has not monitored this 
factor and we could not quantify beneficial 
changes. 

The team recommends that the project monitor 
equity in water distribution by placing water 
measurement devices at key goiats inthe laterals. 
Determination of soil water properties and 
infiltration rates has little utility to INDRISI, 
juntas, or to fmers, and these measurements 
should be curtailed. 

AGRICUL- PRODUCTION 

The evaluation team is impressed with the 
manner in which OFWMg staff based in Santiago 
catalogued agricultural pduction data for 
project areas. OWMP staff based in Azua have 
not obtained similar data. Staff from Santiago 
could help counterparts in Azua prepare 
themselves to obtain similar data for YSURA. 

0- data from PRYN Contract I indicate a 
marked upturn in yields and production. 
Unfortunately, absolutely no analysis 
accompanies the data presentation and we are 
unable to conclude why yields and production 
have improved. The Mission should be faulted 
for not sustaining essential research endeavors 
which could have provided baseline data and 
analysis (Chapter Eight). TA in agronomy or 
production economics should be sought to help 
QFWMP staff analyze fieId data. 

Although production data are available for ' : : 
FRYN project area, the evaluation team be:'-ves 
that production data should be used with kist 
care to judge the accomplishments of an 
irrigation project. Agricultural production is the 
aggregate of yield, cropping intensity, the 
intensity of input supply, and area cropped. Too 
many vari&Ies other than water (such as weather 
or disease) affect yield. One must be careful to 
distinguish changes in yield as a result of the 
project from changes caused by extraneous 
factors. Although we believe that the project has 
increased cropping and output intensities a d  area 
mpped, preproject baseline data were 
insufficient ts allow us to quantify these project- 
derived gains. 

Particularly in YSURA, O F W W s  accomplish- 
ments have been exceptional. The project has (1) 
reduced water deliveries to the project area, and 
(2) ensured zelihle water delivery to tail-enders 
in the system. Unfortunately, the impact of 
water delivery on tail-end farmers is not 
documented. Measurement should be taken of 
water deliveries to had-, middle, and rail- 
portions of the system, with an analysis made of 
water distribution equity. 

Production data should be used -&I a r e  ID judge 
OFWW performance. The project could be 
wed to access TA to help analyze production 
data. 



OFWMP is a pioneering effort in the transfer 
of large irrigation delivery systems to water 
user groups. USAID has worked with 
organized groups of water users in Latin 
America to improve water management (for 
example, Plan. MERlS in Peru), but turnover 
of agency water management furactions to 
farmers in mmplex system is rare. In the 
Dominican Republic, m o v e r  means 
reversing a seventy-fiveyear pattern of 
increasing state control over all aspects of 
smalI farmer agticultud produhn (San 
Migud 1989). OFWMg has (1) successfully 
organized groups of farmers to manage these 
systems and (2) EaciliW the transfer of 
control fkom INDIPHI to these groups. This 
achievement is particularly remarkable 
cansidering the presence of an entrenched 
bummcy,  on one hand, and the 
heterogeneity of the project areas in tetms sf 
land tenure, land quality, crops produced, 
and fanners' prior experience with irrigation, 
on the other. However, these organizations 
are very young and fragile. They still need 
assistance to become truly self-sustaining. 

chinage system rehabilitation provided strong 
incentives for farmer participation in the process. 
However, their continuing participation is likely to 
vary directly with the extent to which their well- 
being improves as a result of these efforts. 

Junta directors ad officers at lower levels serve 
without remuneration. Like other farmers in the 
zone upon whose continuing support they depend, 
their continued patkipation will depend upon 
reliable and adequate water delivery to their parcels, 
where h t  - supply enhaaces their livelihood. 
Additional incentives for junta officers are s t a ~ ~ s  xiid 
prestige, and the opportunity to gain new skills in 
management and O&M of irrigation systems.' 

The reorientation of OFWMP ta focus on turnover 
initiated a new set of field activities beginning in 
early 1987. Activities of importance in this phase 
incIudd the transfer of certain INDRHI functions to 
lowest-level WUOs (nucleos), Associations of 
nucleos, and federations of Associations (Juntas de 
Reganta). 

TURN8VER IN THE YSURA AND The OFWMP area of influence in the Azua Valley 
PaYN CONTaACT I SYSrEhS includes Laterals 1 to 6 and the Lateral Rernaa 

Cortez, of the main YSUWPh canal. This is also the 
area of junta operations. Of its 4,464 water users, 

The farmers' role in turnover was hitially about 3,900 to 4,800 are members of nucleos; the 
passive. OFWMP" success in introducing remainder are not yet affiliated with these 
order and equity into water delivery and organhtions. Table 2 shows the timing of transfer 
visible benefits in terms of irrigation and of YSUIPA laterals to users, and the assumption of 



TABLE 2 

TRANSFER OF YSURA LATERAIS TO FARMERS 

Date Sector Event 

Oct 1987 Lateral 2 User associationorganized, initiationof functions 
(lateral not foamally turned over). Junta formed. 

Nuv 88 Laterals 3,4,5 User associations organized, initiation of 
hctions (lateral not f i o d l y  turned over). 

Lateral 2 Lateral officially med over to user association 
(Irrigation Association). 

1988-89 Laterals 3,4,5 Laterals officially turned over to user 
associations. 

Laterals 1,6 User associations organized, initiation of 
functions (laterals not yet offici Jly &red eyer). 

TABLE 3 

TRANSFER OF PRYN COPU 1"RACT I LATE= TO FARMERS 

Date Sectur Event 

Dec 1986 Lateral 16.2, Initiation of user groups (nucleos), 
V. Gonzales Initiation of functions. 

Mid 1987 V. Gonzales, More nucleos organized. Associations 
Bombea formed. Fkst laterals fhnally 

turned over. 

6ct 1987 Contract I Junta de Regantes farmed. 

Mid 1988 Santiago, Nucleos organized. Santiago sector 
Navarrete, Ponton formally turned over. 

Oct 1989 Contrad I Associations hold elections. New presidents, 
junta membership elected. 

Jan 1990 Ponton, Navarrete Sectors formally turned over. 

24 



functions by W O s .  Laterals 1 and 6 have 
not yet been officially turned over to their 
w associations. 

of the systems as well as different land distribution 
P-• 

Table 3 indicates the dates for formal 
turnover of PRYN Contract I later& to 
users, and the assumption by &em of core 
functions. 

IRRIGATION ORGANIZATIONS IN 
S ~ G O r n l h Z U A  

Different kinds of organizations caa result 
from the turnover process. At one extreme, 
the WWO may be an extension of the govern- 
ment in the field: an enforcement body 
responsible for ensuring the discipline re- 
quired for effective O&M. At the other, it 
may be a vehicle to promote the interests of 
its constituents. The former type of organi- 
&on is likely to enjoy e x W  support 
from the agency; the latter will have high 
levds of internal support. These different 
purposes have different require-ments in 
terms of orgadmional structure. Bemuse 
the juntas depend for their survival on both 
internal iMd external support, organizational 
structure in YSbTRA and PRYN must reflect 
these two different ends. QFWW staffhave 
shown consider-able flexibility in 
experimenting with organizationai form that 
respond to both needs. However, as the 
different organi-zational Enodels developed in 
both regions are tested, they will require 
some adjustment. 

Irrigation organizations in PRYN Contract I 
and YSUW are nested. Organizational 
structures reflect the different physical shape 

The system is divided into six laterals of varying 
lengths. Table 4 indicates the wide variation in 
number of sectors, higatar cod- ,  and users 
on each of the six laterals. A number of turnouts 
feed unlined, informal networks of tertiary and 
quad- canals. 

TABLE 4 

YSURA: LATERALS, NUMBER OF 
NUCLEUS, USERS, AND AREA 

Terti- Nu- 
Laterat Sectors a r i a  cleas Users Area. 

Ctectares) 

Tot81 f 4464 9240 

Swree: O W ,  Centro Sur 1988, 1989 

e. cruz l l ~ l l l ~  to  fitus, August 5, 1988. 
Includes the  incomplete prolongation, ane pnp 
syrtcar, and the old Rosario canal. 
Seven tertiaries receive son water frun pup 
bystem that  had existed prior to YSURA 
d e v e l m t .  O f  the 39 emmerated tertiaries, I 9  
are Listed as  having a iength of 0 m. and no 
associated nucleo. 

User organization is three-tiered: 

(I) Junta de Regantes YSURA 

- mard of Directors, elected by the General 
Assemble - General Assembly consisting of members 
of the bards of directors of the Itrigator 
Associations for each sect03 - Employees and manager of the junta who is 
appointed by the Board. 



(2) Itrigator Association for each sector - Governing Board - G e n d  Assembly consisting of all 
mcleo committee members 

(3) Nucleo 
- Committee of three members 

Member in charge of canal cleaning 
Ditchtender (honorary) 

TABLE 5 

PRYN CONTRACT I: LATE=, NUMBER OF 
WCLEOS, USERS, AND AREA 

Irrigation Srrb- 
Sector sectors Wucleos Usem Area 

Ponton 5 Z9 206 7% 
Nwarretr 7 36 282 927 

Auxiliary V. ~ o n ~ e z  9 &S 429 1407 
B a b e 0  7 38 429 1150 - Memkdkip consisting of dl users at ~antiaga !i 25 210 931 

a turnout. Totat 33 174 1674 5198 

PRYN Contract I 
Source: IUDRHI, b is t r i to  & Riego Alto Yaquc del 

lorte. Prapesta Res- & Unidades Contrato 
1. 

The Ulises Fco. Espaillat main c a d ,  serving 
PRYN Contract 1, runs roughly parallel to 
the M o  Yaque del Noroe. Its large number of 
short laterals and turnouts, some with but 
one user, necessitate a more cornmplex 
organizational satucture. Subsectors are 
generally organized at !he lateral or 
sublateral level and range from 12-76 users 
ansl66-28 1 hectares. n e y  are an atteanpt to 
reduce complexity by consolidating user 
groups above the turnout or nucleo level. 
Table 5 contains i n f o d o n  on the number 
of laterals, nucleos, users, and area in PRYM 
Contract I. 

The water user organization in PRYN 
Contract X is fourdered: 

(I) fun& de Regantes PRYN Contract I - Board of Dkctors (Junta Directiva), 
elected by the Sector Juntas 
Directivas - Employees and manager of the junta 
who is appointed by the Board 

(2) s-r - Junta Directiva 
(3) Subsector 
(4) Nucleo 

- Representatives 
- Membership consisting of dl users at 

a turnout. 

Organizationall Functions 

Most of the management functions of the system 
are carried aut by the Junta Dicectiva in conjunction 
with its administrative and techicai staff. Generally 
speaking, the Junta Directiva is a plicy-making 
body, although individual members tend to become 
involved in chy-to4ay management. The 
administrator, operations chief, technicians, and 
office staff of the junta do the daily chores and make 
decisions to carry out policies made by the Junta 
DZb&va. 

The juntas should restrict their activities, especidly 
in their initial years, to a set of core functions to 
include: 

Irrigation system operations, includiig allocation 
and distribution of w a r  to all users commencing 
at the lateral gate; 

Irrigation and drainage system maintenance; 

Business management, including budgeting, the 
collection of revenues (water fees), the control 
and programming of expenditures, and the 
keeping of records necessary for business 
management; and 



Provision of an organizational framework 
for system operations, mle enforcement, 
conflict resolution, and problem solving. 

In connection with the latter function, the 
Junta Dhectiva is also e x p d  to engage in 
the o r g e t i o n  of consciousness-rais ing and 
educational activities. 

The Juntas Dirdvas have shown interest in 
activities beyond core functions. Examples 
include marketing, credit, and agricultural 
extension. These activities ace compdlhg 
a d  reflect legitimate and urgent farmer 
concerns. However, at least in the early and 
financially uncertain years, the evaluators 
reemmend that the juntas generally avoid 
such activities because they will spread their 
limited financial resources and mznagerial 
capacity too thinly. 

'The Association is charged with routine 
maintenance at the lateral level. It schedules 
cleaning of the laterals, in which all nudm 
members shouId participate, and acts as a 
forum for conflict resolution for members of 
different nucleos or where conflicts can not 
be handled by the nucleo representatibe or 
colnmitoee. 

In YSfJRA, the nucleo is represented by a 
coha tee ,  a three-man body elected by 
nudeo members, which draws up and 
administers a schedule for water use based 
on farmer needs, operates the tertiary level 
gate, supervises anal cleaning, and resolves 
conflicts within the nuclw. h PRYN 
Contract I, these functions are vested in a 
single representative. Nucleo members are 
obligated to take watex in turn, manage +:ater 
properly on their parcels, maintain canals, 
serving their parcel, and participate in 
cleaning of the lateral, a d s ,  and drains that 
serve the nucleo. Each irrigator pays his 
annual water assessment (set by the junta) 
directly to the junta? 

Reprisentatiom and Equity 

OFWMP has assisted the juntas to achieve equitable 
representation in their organizational structures. 
Nucleo and Assodatisln membership is by tertiary 
and canal command are, W i l e  this makes sense 
from a functional standpoint, it has resulted in some 
imbalances in representation and distribution of 
workloads. These are of particular concern in 
YSUM, where lateral size is uneven. The Smta 
Dirdva  has recently divided the longest lateral 
(which serves more than 1,000 users) into two 
sectow and is studying a proposal to change its 
structure at Association level to qddize 
representation. PRYN has addressed this problem 
though creation of subsectors. 

Repreentation is inlie$ and, therefore, dependent 
upon the ability of nucleo representatives and 
Association members to channel information from 
the base to the Junta Directiva, and to accurateiy 
transmit information about rules and procedures to 
nucleo members. The techrricd staff of the junta 
provide another channel for communication. Their 
role is especially important where the representative 
stmcaue is new and committee members are still aot 
Mly aware of their governing duties. 

Headendm and tail*ders. &presentation and 
equity for tail-enders have improved significantly as 
a result of QF'WZMg. However, nucieo f ~ ~ n a t i o n  
has not y ~ t  been completed on a l l  lateraIs in Anrz. 
For example, farmers toward the tad end of Lateral 
6 are not organhedl in nucleos, nor do they pay 
watm fees. n . e  project has made an effort to couple 
farmer organhtim efforts with rehabilitation to 
max.imi.a the likelihood of organhtional viability. 
However, those farmers who are not yet receiving 
water reliably or who suffer from waterlogging an$ 
sdianizadion are not generally nucleo members; they 
do not gay their quotas or participate in brd 
cleaning. Thus, those who suffer from more severe 
drainage problem are underrepresented, 



w e  landownem. 
all farmers are 

bmer served. By 
ray) ditchtenders 
far the p r O y  pdd 

paymU, the g m j e  has m d e  giant slxidcs 
~kawud achieving qpkidie water delivery. 
In the P R W  Cbma P area, OWMP 

not aware of serious 
problems by &@ Iing of 
SBW and large land ho!Bm@ along 8 %%ed. 

rtai hiti& r a * a a  m 
on the part af Barge 

%&ow~m - gwtimlarly those near the 

y with lhviihds, large and small, 
ahat violate the des,4 a d  dl fanners 
interviewed by the evduaf~rs bdieva tha 
water ddivery was quitable in this regard. 

Warnem. Women participate in irrigated 
agrimIoure ia the project areas by 
mpImting a d  hamsting. As heads of 
how&ol&, tkey dm figate and dean 
w s *  women &am q u d l y  in the use of 
irrigation water for cooking, d d n g ,  
baing,  and QdWng, md therefore have a 
smng hterst in water qualify. At present, 
women are not bmally rqresmed 51 the 
YSUM Junta de Regants. In PRYN 
Contract 1, their partidpation is rsukted t~ 
a few mcIeos in Pontdn. No memben of the 
Pohat6la Sector Junta Directiva are women. 

junta, but at the level of the irrigation 
committees, nudeos, and Mividual irrigators, 
we f d  lack of Whrity  wiah the 
organization and lack of participation. 

In a study of the levd of participation of PRYN . 
m e r s  in Junta de Wegarrm activities, Jerez (1988) 
found that wbie group membership rates ate high 
(85 percent), 91 percent of group members were 
inactive. This view was currobrated by OFWMP 
~ i 0 l 0 ~  Santiago. 

PROrnrn 

fer of System ConWoI and Responsibilities 

d fke collection 
Be Regames in 

e &ganiai~m have s u c d d  in including large 
ldowners, small, agrarian refom sdemats,  
and private hald'angs. 

@ Junta D irdva  members d b i t  confidence in 
their ability rn nkanage the3 own. aff-, 
mmif~ted in their eagerness m take on additional 
fm~ions and in their promotion efforts in other 
2ras. 

htasity of Participation @ Democratic elections of Association 
representatives arid the Junta Directivas have 

NucIeos in both project areas were fom& taken place. 
rapidly, and partisipation may be weak as a 
~fada. PRYW wciologists saw a need fir e The Junta Directiva fbr YSURA has successfully 

g to help fanners addm imposed sanctions to pzevent illegal use of water 
and inter- as junta elections and desmction of hfP%smcture, 

xember 2989 diagnostic 
project staff concludes: 

on has been consolidated at 
the lwei of &e Associations d the 



Equitable Water Delivery 

When dusrton asked a group of farmers 
what they thought was OFWMP's most 
important accomplishment, they responded, 
*the end to the sale of water." Before the 
project, they r e p o d ,  DJJXtHI ditchtenders 
sold water to those who could afford to pay. 
Ballard (1985 66), reporting on this 
problem, argued that 

INDWI's central problem in this 
situation is that it lacks the resources, 
especially manpower and vehicles, to 
regdate effectively or 'police' water 
use on the farm. The water 
distributors who are responsible for 
opeaGng the canal gates are underpaid 
and therefire subject to briiery, often 
do not have vehicles, and have large 
arm ts cover each day . . . . Given 
the circumstances just described, and 
the probability that training is 
iasufficient, it is acknowledged that 
a e  cabos do not do an adequate job. 
In general it can be said that INDRYn 
control over water stops after the 
water Ieaves the lateral canals. 

This view was corroborated by nearly every 
farmer visited by the evaluators. Despite an 
adequate water supply, fanners in the middle 
and tail reaches of l a t d s  often found 
themselves unable to cultivate for lack of 
water, while water usem at the head end and 
those who could pay to assure a supply to 
their fields often overwatered their crops. 

The decision to sidestep the INDMII 
dit&Wers, and to delegate their functions 
to honorary ditchtenders s e f d  by their 
peen, vastly increased equity d efficiency 
b water delivery and expanded area under 
cultivation in each system. It dso did mu& 
t~ generate suppit for turnover and for the 
Junta D kectiva. Achieving more orderly and 
quitable water deliveries was OFWMP's 

pivotal accomplishment andl one which permitted 
user organizations to take bold. 

Fee CoUection From a Larger Number of 
Farm= 

Due to better water deliveries as a result of the 
project, an incrae8 number of farmers are paying 
water f ~ .  In 1988/89, fees were collected from 75 
and 6Q percent ofthe fanners in YSURA and PRYN 
Contract I, respectively. 

Land Redistribution 

Farmers in YSURA organized to redraft their 
property lines to better coincide with the water 
delivery system. Some holdings were consolidated, 
others were traded. The tendency among farmers 
was to form single farm units rather than to have 
several smaller holdings, Laud redistribution was 
accomplished rapidly and without fanfare or 
conflict. 

Conflict Management 

By ensuring more equitable water delivery, the 
Juntas de Regantes have been able to reduce levels 
of conflict in the project areas. Thii job is made 
easier by the fact that water suppIies are ample. In 
addition, mechanisms exist within the project areas 
for management of conflicts that do arise. The 
nucleo, Association, and the g e n d  assembly of the 
junta are forums for airing %ad resolving conflicts. 
In YSURA, the evaluators found that junta staff play 
a key role in facilitating conflict management by 
remind'mg farmers that these forums exist and by 
helping them set up meetings to resolve disputes. 
The presence of junta technicians in the field in and 
of itself did much to reduce tension and create a 
fhvodle environment for problem solving.' 



Diffusion of Innovation 

Farmers in other irrigated areas, notably 
Dajabon, have begun their own efforts to 
install irrigation o r g ~ o n s .  Farmers in 
the PRYN Contract II area who have not 
benefitted from UFWW intementions 
expressed a strong interest in WUO 
formation. Junta members in Azua and 
Santiago gaxtlcipate in workshops to promte 
junta formation in other regions. Spreading 
the o r ~ o n d  message to water users in 
othe irrigation systems in the country is part 
of the survival strategy of the existing juntas. 

FACM)R$ AFFECT- 
ING QRGANUATIONAL 
VrABTLmY 

Organizational viability of the juntas depends 
on inside aad outside support. Inside 
support means that the: juntas must draw 
upon the minued support of their members 
if they are to s d v e .  Ou&i& support 
deals with the context or envhment in 
which the juntas operate. 

Inside Support 

Water Delivery to Wting M c e  
Areas 

Tmdy and adequate water delivery ts users 
in all parts of the irrigation system is the sine 
qua non for junta viability. Farmers will 
continue to pay fees o d y  if water service 
meets their needs. Water delivery depends 
upon adequate W. A lack of attention to 
maintenance, as reflected in budgets and 
attitude, is likely to be of critical importance 
in the next few years, Junta budgets are 
insufficient to cover the costs of system and 
equipment maintenance and repair (Chapter 
Six). Moreover, so far as maintenance is 

concerned, junta management appears to reflect the 
style and priorities set by I N D m  maintenance is 
a function that will be performed only if residual 
fund9 remain. 

Water Delivery to Areas not Yet 
Rehabilitated 

The revenue base for juntas will be increased if 
areas mi adequately served receive water deliveries 
(fbr example, Lateral 6 in Azua). O F W  can 
assist the juntas by putting a priority on 
rehabilitating these areas. 

Responsiveness to Fsrmer Needs 

The viability of the juntas and their abiiity to 
perform their Mctions rest on an ability to 
represent the broad interests of the community of 
irrigators and to respond adequately to their needs. 
Do ~rganizations at all levels adequately represent 
interests of members of the community of irrigators? 

Gender. The project paper calls attention to the 
invisibility of women in Dominican agriculture and 
cites the need to "attend to the rights of women 
farmers t~ have a voice in the water users 
associations that are hrmed" (Project pager, 50). 
Except in Ponton PRYN Contract I), where the 
overwhelming majority of irrigators in several 
nucleos belongs to a women's agrarian reform 
sewlemenp, women are not represented in the junta, 
and &eir impact on junta decision making is not 
apparent. 

Location. Emphasis on pilot areas has resulted in 
neglect of rehabilitation, drainage, and 
organizational formation in other laterals. The 
YSZTRA tail-enders who bear the brunt of drainage 
an8 salinity caused by overirrigation are the least 
likely to be members of active nucleos. 



Functional Specialization or 
Div~ifieatiori 

The team noted a tendency for the juntas in 
both irrigation systems to look beyond their 
mandate to other firnctions. Overextension 
of their hctions is m a t  in view of the 
juntas' advocacy role d the fact that 
irrigated agriculture is an integrated activity 
of which water management b only one part. 
Alternative S Q U T ~  of support for other 
aspects of agricultural production (such as 
exteasion a d  pest management), credit, and 
markahg are largely absent in Azua, where 
there is a g e n d  institutional vacuum at the 
local level. To maintain support from 
constituents, the juntas may take on more 
functions than they can effectively managee6 

Junta-Farmer Communication 

According to Burroughs (1987), many 
problems that occurred were due to the tack 
of adequate communication between the 
junta, Associations, nucleos, and water 
users. Many water users are still unaware of 
norms and procedures. Despite the fact that 
they were informed in writing about ahe 
directives of the junta, the evaluators found 
that there is still considerable confusion 
about water user responsibiiities and the 
application of sanctions. 

The evaluators found that the junta 
technicians are the main link between 
farmers and the junta. Team members 
followed technicians in the YSUM and 
PRYN Contract I systems in their daily 
work, operating the system and talking to 
fanners about their problems. Farmers felt 
free to lodge complaints with the technicians, 
who appeared to enjoy good fappn with the 
farmers. The ability of YSUIW junta 
technicians to aeate an environment for 
productive discussion and dispute resolution 
was impressive. As long as succding 
generations of technicians are equally well 

trained a d  skilled, channels for effective junta- 
farmer coanmunication should remain open. 

Butside Support 

F o r d  structure and a legal mandate are essential 
for the juntas U, obtain the administrative and 
political clout needed to represent the farmen' 
interests effectively. While the existing water Baw 
provides for formation of Juntas de Regantes, it 
neither guarantees them juridical standkg nor 
authorizes them to collect fees and impose sanctions. 
At present, they operate at the discretion of the 
President of the Dominican Republic and the 
Director of INDRHI. One reason that Junta 
Ditectiva members are actively promoting junta 
formation in other mnes and districts is ta increase 
their political clout in the face of institutional and 
legal uncertainty. 

The Azua junta is beginning to show its muscle at 
the dcnd !we1 on be!~Jf cf the farmers. 
However, its cominuing ability to represent them 
will depend on formalization of its authority to 
manage the system, collect fees, and impose 
sanctions. A 1989 seminar sponsored by INDIRHT, 
OFWMP, the Institute Agrario Dominicano USA), 
and the Cam de Acimmmc . . idn des Besmllo 
Rural (CABER), supprted by USAID, produced at 
proposal for revision of the Dominican water law in 
ways that would strengthen the juntas. "ese 
revisions have been presented to legislators at the 
nazional level, but have not been introduced. The 
evalwtom rcommed that USAPD make future 
assistance to the Dominican irrigation sector 
contiagent upon enactment of legislation authorizing 
these changes. 

Clear Definition of l[MIRHI and Junta de 
Regantes Functions and Responsibilities 

At a January 1990 ceremony in Mao in which 
President Balaguer officially transferred the Ponton 



and Navmete sectors of the PRYN Contract 
1 system to the fgrmers, OFWMP and junta 
officials presented a formal agrewnent 
delineating continuing PMDRHI. 
respmibiiities on the one hand a d  junta 
respnsibiiities on the other. This document 
is a good start in this direction. It awaits the 
IMDWHI director's signature. 6ur 
rtxomed&ons for the INDRIIl-Junta 
division of responsibilities is discussed in 
Chapter Seven. 

Support to the Juntas 

particularly 3[NDRHI, recognize the role that the 
U.S. government has played in facititating junta 
&stablishm-. Continued interest by the Mission 
wilt send signals to the GODR ahat the process 
started by OEWMP is one that the U.S. government 
wadd like to see a n b e d .  Thi may in part 
p r o w  the juntas as they struggle f6r survival. 
Interest can be manifest in many ways: periodic 
visits by Mission staff; encouragement for 
monitoring progress of juntas and turnover; an8 
sponsorship of domestic and international visits, 
semiam, and workshops to help publicize OFWMP 
orgmizationai achievements. 

USAID should continue to suppart the I . N m O N A E  COO~INATION 
juntas- B a r e  the project ends, the two 
juntas will need the following form of direct 
OFWMP assisaaatce: INDRHI-Junta Coordination 

Completion or rehabilitation of major 
irrigation and drainage works, particularly 
chinage works for Lateral 6 an8 
downstream portions of Lateral 1 in the 
YSURA system (chapter 'IBrw); 

@Direct financial assistance (matching 
funds) for a fixed period So be used 
exdusively for maintenance ad repair of 
facilities and equipment or fbr equipment 
rental (Chapter Six); a d  

Ddivery of heavy equipment currently 
promised to juntas as part of the project 
(Chapter Eight). 

Recornendations f ir  technical assistance 
support in specified areas is $ken in Chapter 
Eight. 

usm Presence 

Apart from direct financial assistance, the 
evaluation team believes that continued 
USMD interest in the juntas is an additional 
eImmt of outside support that will 
strengthen junta viabiiitqr. GODR agencies, 

Coordination between INDRIHI and the juntas has 
been generally good. It is mediated by (1) former 
INDRH% employees on the junta administrative staffs 
axid (2) OlWh@ staff who enjoy a close working 
relationship with junta member;. After the project 
en&, O F W W  sW will be reassigned, and future 
junta employ= m y  not be drawn from their ranks. 
More direct coordination between the junta and 
INDRHI staffs will be required, Junta coordination 
with INP)BhII district personnel is virtually absent. 

Junta-Farmer Coordination 

Farmers will be mare supportive of junta decisions 
and more willing to pay increased water fees if they 
know where and how their money is being spent and 
if fhey have played some role in these decisions. 
Therefore, active participation in formulating 
budgetary priorities w l l  be a prerequisite for 
continuing junta viability. As a first step in the 
budgetary process, nuclms &odd meet to identify 
and prioritize their needs (diagnostic analysis). In a 
second step, the junta should return to the nudeos 
with an allocation plan based on identified needs and 
resources available. This plan would be based on a 
similar diagnostic analysis pmcess at the system 
level. Thus, interested nucleo members would share 



with the junta and its staff the hard choices 
about where to spend scarce resources. 

Junta viaibiity is in large part a function of 
the willingness of members to pay for 
services and to mperate in cleaning and 
efficient water use at the fann level. This 
wiIlingness in turn depends on the continued 
productivity of agriculture and returns to the 
farmer. Productivity is a function not only 
of water management, but of crop choices, 
pest control practices, credit, markets, and 
policies. Thus, the success of turnover in the 
Ihminican Republic depends not only on the 
strengthening of the internal capacity of 
irrigation organizations to m g e  the parts 
of irrigation systems under their control, but 
on effective collaboration among public and 
private sector agricultural institutions to 
enhance the sustainablity of irrigated 
agriculture and its returns to hners. In the 
past, such efforts have met with little 
success, but several new efforts underuray 
may hold promise. 

The PRYN Junta Directiva recently 
prepared a proposal, in collaboration with 
regional offices of SEA, IAD, 
BAGRICOLA, INDWI, OIFWMP, the 
lnstituto del Tabaco, the Centm Norte 
DesarroIlo A g m p e d o ,  and the Institute 
Naciod Estabilki6n de Precios, for 
coordinated activities in support of 
irrigated agriculture in the junta's area of 
influerice. 

a A Natiod effort promoted by the 
YSUlU and PRYN juntas is the Siskm 
Nacional Autogestionario de Broduccion 
Bajo Riego (SINNBRI). SINAPBWI 
would be engaged in improvement of 
administration and Q&M of irrigation 
infrastructure; natural resource and 
environmental conservation; development 
of more just and viable forms of 

agricultud production; and improvement of the 
quality of life within the irrigator communities. 

A SEA efbrt, the Program Naciomd de Apoyo 
de la Agridtura Bajo Riego, is ditected at 
provision of technical assistance, agricultural 
inputs, credit, and m-k&g services appropriate 
for irrigated zones. 

No attempt hasl been made to assess the potential 
benefits of these proposed program, but it should 
be noted that the development of c o o r d i i  
agricultural and rural development efforts outside of 
the juntas is a necessary corollary to functional 
specialization within it. OFWMP and INDRWI 
should continue to support such collaborative efforts 
rather than attempt to absorb peripheral functions. 

OFWMP has made possible the transfer of irrigation 
system management from INDRHI to organized 
groups of farmers in the YSURA and PRYN 
Contract I systems. These Juntas de Regantes are 
broadly based, representative groups that ensure 
equitable water delivery, wlkct fees, manage 
conflict, and reduce violations of system rules. By 
substituting volunteer ditchtenders nominated by 
their peers for the poorly paid and corruptible 
ditchtenders on the 1NDNl.i payroll, the project has 
made giant strides toward achieving equitible water 
ddivery and generating internal support for 
turnover. Fanners are taking steps to replicate these 
organizations in other regions of the Dominican 
Republic. 

Organizational forms differ somewhat in the two 
regions, but represent a ampromise between the 
need to manage the systems efficiently anli the need 
to ensure that dl water users in the systems are 
adequately represented. Structures are in place for 
participation down to the nucleo IweI in most parts 
of the two systems and the juntas enjoy widespread 
support, but participation at the base needs to be 
strengthened. One recommended way to do this is 
for the project to complete portions of the drainage 



system in YSURA and in that way provide 
incentive fbr those &em to join the junta. 

In their initial years, juntas should 
concentrate their resources on a core sa of 
functions and not engage in activities 
peripheral to these functions. 

When & c ~ e r  livelihood depends on Mgated 
agriculture, the h e r s  have a powerful 
incentive to see that the system is wdl 
managed. However, their continued 
participation and support for the juntas may 
depend on the extent to which they can 
real*= incresd well being as a result of 
their efirts. Also, dthough the irrigation 

organizations in Santiago and Azua b i d  
consickable promise, they are young and still 
dependent upon outside support in tenns of legal 
status, institutional collaboration, aad human and 
financial resources. ahis outside support is needed 
to build the inside support that is a prerequisite for 
junta survival, 

USAD should make future support to INDRWI 
dependent upon the enactment of GODR legislation 
to legally empower the juntas. 



NOTES 

1. A YSURA junta director was particularly pleased to tell us that he had learned to operate a 
Baekboe as part of his training. 

2. Each of the six laterals in the YSURA system comprises a sator, with the exception d the 
extremely long and popdous lateral 1, which is now divided into two sectors. 

3. Tbis is a recent change in Azua. Until last year, water fee;s were included in Banco Agricola 
an8 contractor loan packages to h e m  and were paid to the Junta Diectiva by ihe lender. 

4. The YSURA Junta Diectiva has retained a lawyer to help prosecute violators. Junta 
technicians have persevered in replacing locks and cutting off vioIatars' water supplies, no 
matter how important the offendig landowner, 

5. Pn the course of assessing k u a  technicians' interactions with h e r s  in the field, evaluation 
team members observed several conflicts that were managed though an appeal to process. 
Rather than acting as judges, the technicians Miitated the organization of a meeting to 
resolve the problems. As farmer attenpion turned to creation of an environment for dispute 
resolution, tensions we8 visibly. 

6. Lusk (1988) makes this observation. The team found similar tendencies when talking with 
members of the YSURA Junta Dkectiva about future needs. 



FINANCIAL CQNSI[DERATIQNS IN TRE TWO JUNTAS 

This Chapter considers the collestion of user fees 
in relation to junta expenditures. Comparisons 
are made between junta expenditures and those 
by INDIraw. Lastly, the viability of junta 
operations and continuing assistance needs are 

CO-ON OF WATER FEES 

Tables 6 and 7 for YSUM and PRYN Contract 
I, respectively, indicate the number of irrigators 
paying water fees, the area for which water fees 
were paid, and the total amount of fees collected. 

In 1988/89,3,375 of 4,464 farmers in YSURRL 
paid fees, or 75.6 percent. In that same year, 
water fees were paid on 5,426 of 9,244 hectares 
irrigated, or 58.7 percent It was informally 
estimated that about 10 percent of total 
assessments were paid in 1985 (against a RD$ 
1.55 fee 1eveI). The evduators believe that fee 
collection, as measured by number of farmers 
paying, is a positive indicator of junta 
performance, particularly since junta operations 
have been underway for just over two years. 
Junta operations started in late 1987 on just one 
lateral. Two laterals have been recently, and st i l l  
informally, organized. 

Examination of crop production costs for a TABLE 6 
variety of crops and from a variety of sources 
indicates that water costs ate very small - as WATER USER FEES PAID - YSURA 
little as .05 nercent - in relation to total 
production cusis for virtua~~y all  crops pmdwed 1980-3989 

F a m r s  Htctares in the two areas. rear Payins Paying ms col tuted 

The current water fee is RD$57.24 per hectare 
(RD$3.60 per tarea) per year, irrespective of the 
amount of water taken or crop produd. The fee 
k doubled for dl areas greater thaa 10 hectares 
in a single property. The water fee in the rest of 
the YSURA district, the part operated by 
INDRHI rather than the junta, is RDS24.64 per 
hectare @$ 1.55 per tarea) per year. 

* Collections are for only two months and 19 days 
of FY t989/90. 

Swrces: 1980 to  1985 lNDRHI records f ran Chapnan 
C'1987). 1987/88 to  1989/90, YSURA junta 
F K O ~ ~ S .  



While a record RD$ 339,325 was collected by 
the junta in 1988189, total fee colldon trends 
are difficult to judge from the wllection totals. 
Prior to 1984, Mation ran 1es than 10 percent 
per year. The inflation rate between 1984 and 
1989 was between 25 and 68 percent per year. 
]In that five-year period, the cumulative rate of 
Mation of the peso was 544 percent.' It would 
appear that junta c~llecdons in 1988/89 were in- 
ferior in real tams to N R H I  coflectiom in 
1985. As just two months of 1989/W have 
elapsed, junta coUections m y  or may not be run- 
ning ahead of the 1988189 totals. 

PRYN Contract I 

The current water fee for mops other than rice is 
RD$ 3.57 per tarea per year, double that if rice 
is grown,2 and double the fee if more ban 10 
hectares are produced. htes were last raised in 
1987. 

In 1988189,882 of 1,473 farmers, or 60 percent, 
paid fees. h that same year, water fees were 
paid on 2,850 of 5,200 hectares, or 55 percent of 
the irrigable area. 

Fee col~ections totaled RD$237,781 in 1988/89. 
Ekame the two areas presented in Table 7 are 
not the same, and because of infla,tion, trends in 
fee collection are difficult ta detect in fee 
collection figures. Nevertheless, at Ieast one 
observer believes that there has been considerable 
improvement k fee collection over earlier years 
(Sanchez 1989). The evaIuators wmider San- 
tiago jm performance against fee collection 
measures less impressive than in Azua. 

Examhation of fees paid monthly indicates that 
fee payment is not constant through the year, but 

needed to pay their fees. Farmers under 
marketing contracts may be able to pay fees only 
when their crop is marketed. Fee payment 
patterns and comequeatly cash flow, affect junta 
viability and must be taken into account by the 
juntas. Juntas must take steps to build cash 
reserves of operating capital to cover costs 
during s e a s o d  periods of low income. 

WATER USER FEES PAID - PRYN AREA 

1-1-1989 
F a m r s  Hectare8 

rear Paying PayingFtDS Collected 

Distr i to de Riego ALto Y a q w  del Narte* 
1981 147,9f 7 
1982 740,422 
?!a3 '108,883 
1986 '199,091 
1985 358,646 

PRYN Contract I** 
1987-88 774 2,485 1 8 8 , ~  
1988-89 882 2,850 U7,f8? 
1989-90 303 1,105 91,- 

+ ALto Yaque covers 38,600 hectares including 
&tat i s  naw PRYM Contract I .  

** PRYN Cantract I covers 5,200 hectares. - Cailecti'wrs arc anly for tw, months (Nov and 
Dec 1989)- 

Sources: 1981 to  1985 INDRHI  records for ALto 
Yeque drtm Chapnan, 1987. 
t987/8a to  1989fW 
PRYN Contract L Jmta records. 

instead varies (Sanchez 1988a). The payment of Accord'ig to the managers of the two juntas, 
fees may differ markedly by tenure type and farm operations (largely staff salaries) are financed 
size, with large private Iandowners, users who entirely fiom water user fees. Both juntas 
take bank credit, or those who grow on contract3 received significant assistance from OFWMP in 
tending to pay more regularly and promptly than the form of staff, equipment, and machinery. 
small farmers a d  land reform beneficiaries. 
Some farmers choose to wait until water is 
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Projected expenditures are in four budget lines: 
Administration, Caaal Operation, Repair and 
Maintenance, and Other, as indicated in Table 8. 

TABLE 8 

JUNTA EXPENDITLREB - YSURA 

(RDS Projections) 

1 t r  1988/89 1P89/90 

A&inistration 2S3,lOO 111,649 
Carul Operation 24,340 158,178 
Repair and 
Maintenance 237,300 425,500 
Other 3,- 67,532 

Totals 518,340 762,859 

source: Jmta Clanester, YSURA. 

Budget projections exceeded fees collected by 
almost WD$180,000 h 1988189. A shortikll of 
a similar magnitude is anticipated in 1989t90. 
The 1988/89 and 1989/W figures are not directly 
comparable. Some personnel an8 vehicle costs 
associated with the junta technical staff are 

Evduators note with favor an amortization item 
(not shown in Table 8) in the Y S m  repait and 
maintenance line. This is intended as a sinking 
fund for equipment that the junta would like to 
purchase. It is noted elsewhere that the juntas 
must begin to sa aside cash reserves in a sinking 
fund in anticipation of expenditures tee to 
occur for major repairs and for replacement of 
equipment, 

Operation, 1 repair and maintenance, 
constituted 50.5 percent of total budget 
projections in 1988189, when no office, vehicle, 
or personnel costs were included in these three 
categories (Anderson, 1989), and 80.3 percent of 
total budget projections for 1989/90 when the 
costs for personnel and vehicles necessary to 
these functions are included in these budget lines. 
However, according to the YSURA Janta 
Diectiva members and manager, essentially all 
of ?he budget shortfall, the RD$ 180,000 
budgeted but not collected in 1988189, is made 
up by deferring expenditures for repair and 
maintenance. This was precisely the policy 
followed by N E D ,  aod t ae that resulted & 
gross deterioration of the irrigation systems. The 
evduators co~sider this shortsighted. Repairs 
and regular maintenance must be done to ensure 
water deliveries and continuation by users of 
payment of fees and of other support. 

included in the 1988/89 category of 
Administration. In 1989/9Q they are shown 
under Canal Operation and Repair and 

PRYN Contrad I 

Maintenance. ~ l & ,  the 1989190 category of 
Other includes a 5 percent contingency item Expenditures for PRYN Contract I are projected 

against the total budget. Contingencies were not 
in four budget lines: Administration, Canal 
Operation, Repair and Maintenance, and Other, 

included in ?he 1988189 budget. as shown in Table 9. 

Projections for operation, repair, and Projections for the two years are directly 
maintenance appear reasonable in relation to 
those for administration, staff, and vehicles. The 

comparable, in that the same items are included 

junta has about 20 total employees, including 
in each of the four budget lines fOr both years. 

technical staff, four "helpers," a secretary, and a 
In 1989190, the Santiago junta had 14 employees, 
nine in technical categories and five in support 

janimr, roles. Projections fbr O&hl were 30 percent of 
the total budget in 1988/89 and are 23 percent in 
1989190. 



In 1988/89, the PRYN junta collectad 83 percent 
of its projected budget, leaving a shortfall of just 
RD$48,700. Hf the junta succeeds in raising the 
number of irrigators paying fees beyond 60 pen- 
cent, or if the percentage of the area on which 
fees ate mIIected goes beyond 55 percent, there 
may be no w e n t  shorthll. 

TABLE 9 

JUNTA EXPENDrnRES - 
PRrn c o m m  

(WlS Projections) 

t g ~ ~ 1 i a 9  tw190 

A&inistration4 198,791 287,094 
C-1 Operation 2,350 3,240 
Repair end 

#ai ntenance 84,100 83,600 
Other 1,200 -- 
Totats 286,441 313,934 

Saurce: Junta anwager, PRYM Contract I. 

The evaluators Mieve that expenditures for 
rqair and maiMenance must be substantidly 
increased if the junta is to retain credibility with 
members. This will become critical when 
OWMP ends. In a system with 25 laterals and 
5,200 hectares under irrigation, a line item of 
about R1D$84,OW is not enough, no matter how 
complete or new the system. Further, there is tno 
budget item for repairs to and replacement of 
equipment. 

Sanchez (1989) states that m u d  junta admini- 
strative expenditures in 1988189 were only about 
one-fifth of anrmal INDRHI levels before 1985. 
Sanchez also indicates that, during the early 
L980s, IlWRHl never collected more than 29 

percent of its administrative budget from water 
fees. INDRHT directors told the evaluation team 
that only 12 percent of agency opwating costs 
were derived from water users. Thus, the 
GODR subsidy Br irrigation system QgsM was 
$8 percent? The evaluation team did not 
;analyze these data, and we feel that the figures 
m u d  be interpreted with caution. 

It is our understanding that fees paid to juntas are 
at least twice as high as those of any other 
~ ~ ~ p e r a t e d  area in the DR. In coqari-  
son to MB)IWI's operatiam in adjacent areas, 
the juntas are collecthg more money per unit 
area served and fgom a larger number of farmers. 
Although water fees set aud collected by the two 
juntas are two to four times higher than before 
turnover, because of Mation this does not re- 
present a red increase. 

According to a former IM)RHI regional direc- 
tor, in 1989 his office budgeted RD$ 11 million 
for O&M for 27,000 hectares, But he received 
only WD$750,00Q, 63 percent of which went to 
equipment maintenance. If these figwes are 
accurate, 1989 expenditures fbr W by 
ZNDRHI are on the order of RB$ 28 per hec- 
tare, By way of corapatison, the 1988/89 junta 
expenditures for O&M in YSURA d PRYN 
Contract f ran Rg$ 29 and 14 per hectare, 
respdvely. One may compare these figures 
with those provided by the World Bank (1986: 
Annex 6, Volume H, page 216) citing the 
INDRHII Annual Report hr 1981. O&M costs 
(1981) per that report are in the range RD$4-35 
per hectare. Considering Mation, this com- 
parison indicates that the juntas are actually 
grogramming lowex real levels for O&M than did 
INDrnI. 

Part of the problem here is that the evaluation 
team was not asked to do a detailed analysis of 
the budget figures. This must be done to make a 
correct cc~mparhn of budgets from different 
organizations. We recommend that project TA 
funds be allocated to (1) continue to assist the 
juntas to formulate their budgets and (2) increase 
junta awareness of the need to allocate sufficient 



funds for repair a d  maintenance. Financial and 
business management is an area where the juntas 
would benefit fbm TA. 

In the past, rehabilitation and maintenance (it is 
sometimes diflTclalt to separate the two) were 
done by the project and, to a lessex extent, by 
INDRHI. We asked the juntas how they wodd 
do rehabilitation and maintenance in view of 
budgetary shortfalls and i m p e a g  project 
termination. By deferring maintenance, was the 
response. We do not believe that the juntas are 
prepared to raise water fee collectiom to cover 
needed repairs and maintenance or the shortfall 
in expenses. Nor are increases of the magnitude 
that will be required when 0FWM.P ends Iikelg 
to be accepted by users. Both junta managers 
stated that s d B  yearly increases are much more 
palatable &an large, one-shot type increases. It 
m y  rake several years for juntas to increase the 
level of the fees, the number of users who pay 
fees, and the number of hectares from which fees 
are collected, to the point where revenues cover 
needed expenditures. 

FINANCIAL v I A B m  
AND CONTINUING ASSISTANCE 

It is not a junta responsibility to rehabilitate the 
irrigation systems. We assume systems will be 
nulled over in mly rehabilitated, good working 
order. 8ur discussion of jmta viability is 
directed not to rehabilitation but rather to junta 
ability to support core functions. Beyond the 
rehabilitation an8 new constsuction in the two 
project areas, QFWMP, and INDRHI, have 
made signifiat resources available to the juntas. 
Resources have included: 

Staff support, particularly in operations and 
water distributioa, data collection, and 
training and user organization; 

* Donation, repair, and mnintenazlce of: 
vehicles lgichps and motorcycles); machinery 
and equipi=nt for the field, biders, tire 

mounted back hoejfkont end loaders); and 
office equipment (computers, furniture, 
radios); and 

Services provided by heavy machinery. 

Once O W M P  ends, these resources will be 
missed. We expect current levels of operations 
in PRYN Contract 1 and in YSURA to decline 
once OEWW-pm~icZed resources end, because 
the juntas are not able to allocate sufficient 
resources to maintmce. Inability to maintain 
the systems will lead to breakdowns in water 
delivery and to an erosion of user support to 
juntas. 

Although inevitable, user fee increases are not 
the near-term answer. The evaluators question 
whether any fee increase that would be supported 
(paid) by users wodd be enough to cover the 
costs of maintaining and replacing present 
equipment. 

The conclusion is that the juntas wilt need limited 
support for a debited time. The rehabilitation 
and new construction meed under OFWW 
must be completed before systems are 
transferred. This is a project and not a junta 
rapaibility. Thereafter, financial support 
&odd end gradually, over a period not to exceed 
three years. We recommend that the projex 
provide limited fkmcial support (in local 
currency) to the two juntas under these 
conditions: 

Support would be only for irrigation and 
drainage facilities repair a d  maintenance, or 
for equipment replacement or rental; 

@ Support wodd tde provided under an 
arrangement whereby the juntas match funds 
contributed by USAID. Details zMut the 
arrangement (the degree of match, now the 
funds are banked and used) should be worked 
out between the two parties; and 

Support would be for a maximum of three 
Y-• 



In addition to financial support, the juntas will 
require transfer of certain heavy equipment 
items. This process is currently underway. 

juntas have been maewfaal in obtaining 
water fke payment h m  a large and increasing 
nw,ber of users. However, considering 
hfl&on, the juntas actually m y  be e s l ~ ~ g  
l e s . s h r d ~ t b a n d i d ~ ~ h ~ e ~ t  
half of the 89W. 

Coleclion levels fbr f W W  Contract I are n a % y  
suf5dent to meet junta budgeted expenditures. 
Ck9%ection levels in Ama we insufficient to meet 
the 18891!30 budget. 

In neithts system are projected junta revenues or 
grogmimed levels of W expenditure 
sufficient to undertake routine maintemce, or t~ 
build capital reserves. Nor is &ere evidence that 
the juntas wlll make these priority needs. With 
systems mostly rehabilitated, the juntas may be 
able b mintaln w e n t  levels of operations for 
a year or two. However, eventually, M u r e  to 
maintab ?he system w U  lead to an MiJity to 
ddiver water and an erosion of user support Qs 
jlmas. 

W e  is reason to doubt the current ability ofthe 
junta$ to haease coUdons to cover ne-cessuy 
iwds sf OEM eqeraQSituPes. C b m q d y ,  we 
recommend HhiW continued support to 
for up to three years with (matching) %pan& to be 
m a r k e d  only for repairs md maintenance fo 
epipment aand facilities. 



1. Yearly figwes were: 11985, 37.5 pexce~t;  1986, 37 paceno; 1987, 2!5 percent; 1988, 44.4 percent; 
1989,60 percent. I h h g  the same time perid, the rate of exchange of the peso against. the 

dollar went k r n  2.63 to 6.28. 

2. In PRYN Contract I, rice producti~n is severely restricted to a few areas where soils are poorly 
drained and too wet for other mops, 

3. There Bas been a mjor change in paymat practice since 1989 in YSUM. The Junta Ditmiva 
is asking fanners to gay fees d i r d y  to the junta. IF- are no longer to be paid by the l d i n g  
institution @anco Agdc01a or agribslsiness). Befme 1989, the biggest laggards in fee payment 
were c€rtah agibwhess aqfies* 

4. Office equipment, pezm~el,  vehicle costs, arnd s&a ahhistrathe costs. 

5. World E d ,  1986, Volume If, Annex 6, page 199 states that for 1980-1984, 80-90 percent of 
CUkIM costs were Being subsidized becarase collections from users represented ody 10-15 percent 
of atmu& O W  expenditures. 



TURNOVER OF IRRIGATION SYEXEMS 
TO WATER USERS 

Turnover of irrigation system management to the form of WUOs at all .'e: .ph, from local to 
water users may involve the transfer of nationat. 
responsibilities, &e m f e r  of authority and 
control, or the transfer of property rights. Xn 
Azua and Santiago, ownership of irrigation 
hfkastructure above the firm outlet rests with the 
GODR under the stewardship of WDRIPI. 
Authority to allocate and distribute water lies 
with INDRHI., which delegated its authority 
below the fated turnout to the Juntas de 
Regantes in the two project areas by means of 
formal agreements signed by the director of 
INDm and the Presidents of the Juntas de 
Regantes. Water is granted to farmers as a use 
rigtit that can be reassigned. The Azua junta 
charter Hists as a junta fundon the imposition of 
sanctions on those who misuse water by cutting 
off their supply, but according to the national 
water law, authority to. impose sanctions for 
water theft and idrasmcture vandalism rests 
with INDRHI district water tribunals. Finally, 
ZNDRHI has delegated to the two juntas its 
authority to cullect user fees and to spend these 
fees on system Q&M. 

A Turnover Chronology 

In 1982, INDRHI prepared a study of why and 
how transfers of O&M responsibility might take 
place.' The basic concepts presented in that 
study were incorporated into regulations 
prodgated by INDREII in 1984 that established 

IWDRHI began to implement a turnover strategy 
in 1984 with the publication of pamphlets and 
their distribution to farmers in irrigated 
As a result of this publicity and a strong 
organizing effort on the part of district and zone 
staff, INDRXI was able, in the fall of 1985 and 
the spring of 1986, to install directors and 
ofisen for most of the zone- and district-level 
groups. Most of the directors and officers 
f o d l y  installed were selected by N R H I ,  
h e r  than elected by their peers, As a result, 
these groups were not representative, and, 
lacking input from the lower levels, they faded 
out of existence in a short time. However, the 
ld- level  interest in organkition was 
established and provided a basis for later efforts, 

INDRHI's motivation for transfer was not 
budgetary, unlike the situation in other countries 
which have turned over portions of systems to 
users (the Philippines) or which are 
contemplating doing so (Indonesia and Pakistan). 
INDRI3.I considered transfer of systems to water 
users because the lower portions of the irrigation 
systems were in disrepair, water supplies to td- 
enders were unreliable and sometimes 
nonexistent, and farmer dissatisfaction common- 

Before the inception of O W ,  YSURA was 
one of the worst-functioning irrigation system in 



the country. For both YSURG and for PRYN 
Contract I, OlFWMP combined major 
rehabilitartion of physical works with efforts at 
farmer organization that together enabled 
turnover to s u d .  

O W  resulted in replacement of politically 
appointed ditchtenders by employ- of the 
juntas. Prior to the junta, INDRHI employed 30 
d'itenders, a job now b e i i  done by just six 
junta temicos. These positions, pre-junta, were 
held by nolnfimctioning political appointees, 
rather than ikW working %M3RHI eqIoyeesP 
Within IXDRHI, there does not appear to be 
concern about the loss in Azua and Santiago of 
zone4eveI ditchtender positions. However, if 
turnover is to be applied in systems throughout 
the mmtq, INDRHI might experience a loss in 
the number of professional staff and a budget 
reduction - changes that may not be accepted 
easily by the agency. 

In a climate of austerity, turnover has provided 
INDRHI with a graceful way to reduce its 
respomibiilities and relieve itself of management 
burdens. Burroughs has suggested that INDRHI 
would benefit fiom the 

administrative and ihancial 
autonomy of the user associa- 
tions and their indqendence of 
state inrsdtutions. Given that the 
users manage their own system 
and impose water fees, a better 
response on their part in pay- 
ment for water services is 
anticipated. It is also hoped that 
the costs of operation, 
admhhtmtion, and conservation 
of the systems will be reduced 
(1987: 54). 

Privatization was USAID'S reason to advocate 
turnover, but it is not a concept which the 
ZM)RHI bureaucracy can be expected to 
ernbfpaice. However, certain factors combined to 
suplrcra it. Fit, the irrigation system were not 
functioning we11 and h e r  disaaisfkction was 

widespread. Second, as indicated h v e ,  farmers 
had been organized previously, which facilitated 
later organizatonal efforts. W d ,  in 1986, the 
PNDRHI Executive Director was a technocrat 
without vested ties to the agency. Apparently, he 
was a person who was more concerned wit$ 
improving the irrigation systems than with 
perpetuating bureaucratic p0~e .r .~  Fourth, the 
Resident of the country, Joaquin Bdaguer, 
aligned himself behiid the turnover concept and 
he has officiated at each of the f o n d  turnover 
events. 

In interviews with professionals and executive- 
levd INDRHI officials, we listened to the current 
gosition in support of turnover. AIl officials 
ecprmed willingness to continue the turnover 
process, However, it is too early to tell how 
firm this s w r t  is and whether it will continue 
(1) if the agency budget is threatened or (2) w h  
USAID support for OFVbTMP ceases. USAD 
m y  wiA % andition future support to INDRW 
on estab1hhent of a hetable for turnover of 
other irrigation systems. 

INDRHI - JUNTA DIVISION OF 
ItEsmNSIB- 

There is no authority in law for the organization 
of WUOs independent of IWDRHI; rather, user 
groups may be formed pursuant to decrees, rules, 
and regulations promdgated by INDRHI. 
Therefbre, WOs are p r d o u s .  Future 
decrees fiom a government with a different 
political orientationmight undermine or e S i a t e  
them. 

Inasmuch as the juntas are new, the division of 
responsibilities between INDRHI. and the juntas 
has not yet evolved. The division of 
resgomibiIity needs to be clearly established. 
The evaluation team recommends a division of 
responsibilities along these Sines: 

TNDRHI would operate and maintain the main 
system (reservoirs, diversion works, and main 



.! 

canals) to provide the appropriate amount of 
water to the bead of each lateral, as requested 
by the junt9; 

Jmm would operate and maintain the 
distribution system, commencing at the heads 
of each lateral; 

Juntas would maintain &ose drainage channels 
and facilities relating principally to 
agricultural waste and drain water; and 

INDRHI would malntarn 
. . those drainage 

&me10 and fac'iities relating principally to 
the conveyance of storm and flood waters. 

positions have served with the project since its 
initiation. However, during the last week the 
evaluation team was in the Dominican RegubIic 
(Febmq 1990), WRHI's Executive Director 
repiaced or relieved the three top OFWMP 
d ~ e c t o s .  OFWW professional staff showed 
their solidarity with their former OFWW 
leaders and most walked off their jobs in protest. 
Rdieved staff were later taken back into I N B M  
but they are no longer in leadenhip positions 
with 0FWM.P. Tbi series of events is 
unfortunate kcme the changes had a negative 
effect on staff morale, and project progress was 
slowed. The evaluation team believes that 
experienced leadership is an INDRhIP asset that 
can and should be used in the fbture to facilitate 
turnover h other irrigation systems. 

CHANGES IN TECRNICAL 

During the 1980s, INDRHI's work shifted from 
constmCtiOn of facilities to water management. 
Evidence of the shift is shown in Table 10 and 
Figure 2, which compare categories of IND- 
professional staff for 1983, 1986, and 1989. 
Bemeen 1883 and 1989 there was a dramatic 
reduction in numbers of civil engineers (-35) and 
surveyors/cartographers (-68)' and a dramatic 
increase in agronomists (+ 118). 

Staffing shifts within DDRfa. may be due to 
reduced opportunities for new project 
curistruction. They may Jso be due to OFWMP, 
which has a cadre of 50 INDRHI professionals. 
The majority of OFWMP professionals are 
agronomists. But agrommists also serve 
INDRHI in non-OIWbP slots as head of zones 
or districts- It is unclear whether the staff 
changes within INDRHI reflect a genuine change 
in technical orientation wiahi the agency.' If 
so, the project m y  be credited with helping to 
bring the change about. 

The evaluation team considers OFWMP s M  
continuity one ofthe principal reasons for project 
success in facilitating turnover. Several INDFHI 
professiods assigned to OFWMP in leadership 

The project provided training to INDRRI. staff 
assigned to OFWMP and to staff assigned 
elsewhere within the agency. It also provided 
t m h Q  for junta staff and for farmers. 

Professional Training 

Table 11 shows the agency affiliation and the 
type of individuals that received trainiag under 
OFWMP. The project provided three types of 
formal trainiag opportunities for professionals: 

Masters Ievel: 25 peopIe received degrees in 
the United States (17) or in Mexico (8). AIl 
of them returned to the Dominican Republic. 
Most continued to work with INDRHZ or the 
project, Most received additional on-the-job 
training in the project areas with members of 
the technical assistance team; 

Out+f-country short courses were provided to 
122 professionals working with INDRHI or 
the juntas; and 



TABLE 10 

INDRMI PROFESSIONAL STAFF 

Number of Staff 

1983 1986 1989 

Civil Engineers 151 122 116 
Agromm 13 65 131 
33usiness/Fesshanciaf ~ ~ r s  23 19 43 
abpographers/Surveyors 48 0 0 
IZI&saI/Mech~cat Engineas 1 13 14 
C-&raphers 20 0 0 
~ ~ r y  Specialists 2 1 0 2 
Archim 4 1 5 
Economists 5 5 8 
' R w y e r s  3 5 2 
,ociologists 1 1 1 
Geologists 0 6 2 
chemists 0 5 1 
Computer Specialists 0 1 2 
cJ;cher 1 3 32 

Total 290 254 36S 

Source: INDRHI records 



CHANGES IN INDIZHI PROFESSIONAL STAFF 
1983 t~ 1989 

Civil Eqinstm Agromisb h ~ q y a m / c a f + ~ ~ d =  Other 

a 1983 1986 1989 



TABLE 11 

BFWMP TRAINING FURNISHED THROUGH 1989 

Civil A p n .  Agric. Socio. Ecow. Totd 
(Number of persons) 

Advanced D-ee b e r a m  M S )  
Dqt. Districts 
Other Departments 

Sub-Total - INDRHI 
OFWMP 

Dept. Districts 
Other Deparbnents 

Sub-Total - INDRHI 
o m  
Junta YSURA 
JuntaPRW 

Short-term (inmuntry) 
Dept. Districts 
Other Dep33rnm 

SUbotaZ - mRHI 
0- 
3untaYSuRA 
JuntaPRYN 

* Most of the staff that were trained were assigned either to 0E;WMP or to the Irrigation Districts 
Department. 

Source: INDRHVOIWMP 1990 



@ In-country short comes were provided for 
1 13 professionals. 

OFWMP has successfully trained a cadre of 
irrigation professionals who can be employed 
within the country to promote better irrigation 
management and improved agricultural 
production frsm existing irrigation systems. 
These individuals have trainhg and experience in 
~ m ~ l t i d i s c i i p l ~  appma&es to irrigation 
management.. They can be expected to play a 
fume role in irrigation projects concmed with 
user organization and turnover. 

In Santiago, OFWMP has enjoyed close 
dlaboration with the ISA and the Pontifica 
Univmidad CatoIica Madre y Maestra. Students 
in social services have conducted field research 
in the PRYN Contract I area, which is a 
designated training center for the university's 
Department of Social Work. Thus the project 
has benefitted from access to faculty at both 
btiartions, while students are gaining experience 
in practical problem solving in the field. 

Training activities in the two project areas were 
duected at extension staff and technicians on one 
hand and at hers on the other. Zn the field, 
USJ appears to have confined its role to trainkg 
extemionists in irrigation methods, a r g r i d t u d  
production methods, and agronomic research 
design. 

Farmer Training 

I The extensiofi package assembled by OFWMP 
staff for farmers had two distinct objectives: 
C ~ O C Z ~ ~ I L ,  or training, and conscientizocidn, 
or consciousness rai~ing.~ The extension 
methodology adopted by INDRHI, the Sistema 
Naciond de Capacitxion Be Asociaciones de 
Regantes (SINACAEP), addresses bothobjectives. 
The model, which is being used to train water 
users in h a  and Santiago, is intended for use 
throughout the country. The SINACAR model 
includes radio broadcasts presenting information 
about project, junta, and irrigation district 

activities. In Azua, socioeconomic staff 
members broadcast information on YSURA 
system management and agricultural information 
interspersed with meringue. An OFWhP- 
sponsored radio program in Santiago, "El 
Orientador del Regante, * interviewed directors 
and junta members. 

Workshops and short courses in the field, 
duected at farmer groups aud at nucleo and 
Association regresentafives, have focused on 
firmer organization, on-fbn water management 
practices (such as contour fbowing or siphon 
use), a d  on the cultivation of irrigated crops. 
OFWMP has also organized field trips to 
acquaint farmers with irrigation and water 
storage facilities. 

The evaluators were not able to judge whether 
OFWMP training activities had made significznt 
changes in the irrigation an8 agricultural 
capacities of area fanners. When asked about 
short courses and field days, farmers were 
generally positive, but they did not cite specifics 
of what they had learned that proved valuable 
later on. 

By the early 19805, INDJCHI recognized the 
benefits of turning over portions of irrigation 
systems to users. USAD, with its new emphasis 
on privatization, linked WUO formation to 
turnover, providing initial impetus to tbe transfer 
process. Thus, the initial success of turnover 
owes much to the fortuitous convergence of 
interests on the part of USAID and OFWMP, 
INDRHI, and farmers in Azua and Santiago, and 
to the provision of appropriate incentives for 
INDRHI, the h e r s ,  and junta members to 
participate in the process. 

Working from an dready-established institutional 
policy in support of turn over, OFWMf 
influenced INDRHI to turn over the distribution 
system in the Y S U U  and PRYN Contract I 



areas to WUOs. OFWMP facilitated the 
subsequent successes of WOs in these twa 
areas. However, innovations spawned by 
OFWMP are precarious and not yet fully 
Wtutionalized. 

The project helped bring about a rmrientation 
within WRHl from a focus on planning and 
project construction to one of increased cuncm 
for water use. The reorientation is evidenced by 
changes in IMBRHI professional staff, with 
agrommists now more numerous than civil 
engineem. 

The project has trained over 250 professionals 
working in the Dominican irrigation seaor and 
Jso m y  farmers. Most of the professionals 
have on-the-job experience in b e  project. They 
should be used to facilitate the turnover process 
in other irrigation systems in the country. 
USAID may wish to condition future support to 
TMlRHI on establlshme~~t of a timetable for 
tumover of other irrigation systems. 



NOTES 

1. Creacion y Motivacion de Ias Asociaciones Regantes, INDRHC, July 1982. 

2. "Don Prudencio Regador" and similar pamphlets with localized fibcus, INDRH][, 1984. 

3. Many of these political appointees remain in the two project areas and, even if they no longer 
control water distribution, they continue to make trouble for the juntas. 

4. D. Steen, persod communication t~ evaluation team, Jarmary 199U. 

5. We were told that when the OFWMP tembtes, INDRHI staff in OFWMP witl remain with the 
agency but be assigned elsewhere. 

6. G p a M n ,  generally translated as training, annotes a general enhancement of the fanner's 
ability do manage his aflhh. Camdentizacidn, a term made popular by Pado Freire's classic 
Pedagogy sf the Oppressed, refers to teaching exercises that J10w the recipient to come to an 
accurate understanding of his condition. 



Technical assistance has been provided to 
OFWMP through a contract with Utah State 
University (prime) and Chemonics' International 
Consulting Division (sub). The level of effort 
initially contracted was fsr 302 person-months 
. This was increased to 430 PM in 
February 1987 and to 442 PM in March 1989. 
The TA contract is fbr $5.31 million dollars or 
47 percent of the funds obligated to date. The 
contract covers staff time and the purchase of 
minor eQuipment, 

The remaining portion of USAID funding is for 
admhktratinn ($0.32 million); long- and short- 
tenn overseas training and local. training ($1.5 1 
million); heavy equipment ($0.33 million); 
vehicles ($0.37 million); c o ~ c t i o n  ($2.8 
million); and evaluations ($0.22 million). In 
January 199Q, committed funds were $1 1.36 
million out of a total of $12.0 million budgeted. 

THE CONSULTANTS ANX) THE MISSION 

Internal disagreement between USU and 
Chemonics personnel occurred early in the 
project. This disagreement was attributed to 
USU's failure to include Chemonics staff at 
negotiations and in communication between 
Chemonics staff and USAID; personal 
differences leading to back-biting; and to 
differences in approach, with USU said to 
emphasize physical works rehabilitation and 
Chemonics the socioeconomic part of the 
project.' I r r t d  team differences became 

knowr; to the Mission and to INI)RRI. This 
eroded USATDDNDRHI confidence in the TA 
tam, and contributed ta the lkllowhg outcomes: 

Reduceion of long-term expatriate staff 
assigned to the project. Of eight individuals 
initially on long-term assignment, only one 
has been continuously assiped fkom project 
inception to the present date. In 1986, the 
Mission, citing Washington directives, 
formally asked USU to reduce the TA team to 
three individuals; and 

0 De Facto withdrawal of project leadership 
from USU and vesting of leadership in the 
Mission, This leadership change dates from 
May 1987, when the USU Chief+f-Party left 
the country. He was not replaced. 

CONCEPTUAL CHANGE 

The TA team began its work in country in March 
1985. Shortly thereafter, a new MissionDirector 
arrived. According to the Internal Review Team 
Report, the Director reviewed the portfolio (1) to 
reduce public sector subsidies (conditioned by the 
extend debt of the DR) and (2) to examine 
projects against USAD policy directives to 
promote private sector involvement. On both 
accounts, OFWMP was found to need 
restrumring. 

The USAID stidus report of March 1980 gave the 
project a "C" rating and recommended that it 



shift attention from pilot-area research and 
engineering innovations to strengthening the role 
of f&mer o r g ~ o n s  as a way to achieve 
better on-farm water management. The change 
in project focus to system tunaover took 18 
months to achieve, fn>m late 1985 to early 1987, 
and d m  in a revised contract dated 
February 20, 1987. These changes resulted in 
changes in the typm of TA that were approppriate. 
Credit was e l h h t e d .  Production economics, 
agronomy, and sociology were largely Ief€ to 
I N D R H I - O W  professional staff. Irrigation 
district management andl drainage became new 
points for emphasl. 

In August 1986, Mission staff met with the 
INDRHI Director fo gain his approval fbr the 
change in project focus. One effect was that 
money earmarked k r  W R H I  to purchase heavy 
equipment was eliminated from the budget. USU 
staff found themselves in the position of having 
& promote a USAID policy counter to INDREU 
interests.2 This must have worsened relations. 
Later, in November 1988, b d s  f6r equipment 
were restored, but the equipment was earmarked 
not for INDRHI but for the juntas. The type of 
equipment was also changed from tractors and 
other equipment to be used on demonssation 
farms to heavy equipment for irrigation and 
drainage system construction, rehabilitation, and 
maintenance. 

The Mission should be commended k r  its 
insistence on a major refocus of the project 
shortly after its initiation. Results af refocus in 
favor of turnover are a major accomplishment of 
the project. 

A CHANCE IN FOCUR FROM RESEARCH 
TO DEYEU)BMENT 

As originally conceived, OFWMP had both 
research and development foci. Soon after 
arrival of the USUiChemonics team, the Mission 
chose to emphasize development and to downplay 
research. Some may argue that the Mi ion  did 

not explicitly de-emphasize research. If so, &en 
the d~mphasis  was at best inadvertent - a 
result of the reduction in long-term staff. As 
early as the summer of 1986, USU recognized 
the downturn in research and the Bishop Repoa 
(1986:24) comments that the project "has almost 
no research." The university concluded that it 
should not be engaged in projects like OFWMP 
that lack tfie teachhg, research, asd extension 
elements consistent with a university's purpose. 
Even though the number of long-term advisors 
was reduced, USU could have compensated for 
ohis reduction and m& project research aims 
~ u g b  timely provision of short-term TA. 

The refbas from research to implementation had 
a down side. Given the Sited focus of early 
research e&rts on pilot areas and the need for 
continuing attention to research design and 
methods, USAID'S decision to downplay 
research meant that the database for measurement 
of project progress and accompf ishments is weak 
if not altogether absent. The project has not 
provided an accurate database of preproject 
conditions to measure project progress and 
document accomplishments. For example, 
accurate data do not exist for areas irrigated, the 
reliabiiity of water deliveq to tail-end fk~xners,~ 
and drainage autnows. Data are available for 
water deliveries to the systems but these data sets 
begin only in 1988. Moreover, tbere has been 
data collection for agricultural production in the 
PRYN Contract I area, but no d y s i s  of what 
the data mean. 

USU was perceived by the Mission and by 
INDRHI to be slow to change from data- 
gathering or research to programs in support of 
turnover. me evaluation team believes that the 
USU team was slow to grasp the importance of . 

elevating the turnover objective as the one of 
primary importance to the Mission. None of the 
parties, USU, INDRHI, and the Mission, could 
have envisioned the rapidity with which viable 
farmer organizations were established via support 
from the project. 



LACK OF USAID AND I N D m  SUPFORT 
FOR THE TA TEAM 

Problems with regard to the lack of USAID and 
PNH)RMP support for the TA tean and the project 
were mentioned in mithg m early as October 
1985 (Chapman 1985). 'I%? Bishop Bepit 
(1986) does a good job ef summrhhg the 
problems and constraints. The! fact that the TA 
was loan-funded created problems. Zecause of 
loan funding, INDRHI felt that it was entitled to 
scrutiniz-e cumultants' sal&es a d  have direct 
rnnuo!  fall expenditures. However, N U E I  
was incapable of the mcient management 
required. Imposition of LN1)lWI procedures on 
top of & ~ s e  required by USAD was 
characterized as a nightmare by one lkminican 
s t a  member who has since resigned from the 
project. For example, no funds were available 
for conduct of field operations. Vehicles arrived 
in country only in January 1987, and rental cars 
used by the TA team wMe waiting for project 
vehicles wound up costing more than twice that 
of the purchase price of the vehicles. Housing 
and furnishings were not W e  available to 
consultants on a timely basis. 

Things have improved. However, some 
problems - equipment acquisition, for example 
- continue. At Ieast one pickup truck L stiIl in 
customs as this report is written. Regardless of 
the reasons the Mission give for not being able 
to obtain heavy equipment for the project, and 
the changes that have occurred, we are now five 
yeas into the project and most of the heavy 
equipment is still not on order. Importantly, the 
juntas, for which the equipment is destined, may 
become disillusioned with OFWMP's Mure  to 
deliver? 

FUTURE ROLZ F8R USAID 

To solidify the gains made to date by OFWMP, 
the evaluationteam rammends continued action 
by the USAD Mission in three ways: (1) 

demonstration of 3ontinued interest; (2) 
monitoring of junta evolution and the turnover 
process; d (3) short-term technical assistance in 
selected fields. 

Demonstrate Inteest 

Juntas are new organhtio~ls without legal 
m d q h h g .  They exist in a country where 
extreme change can occur quickly and far 
political reasons. In this context, pethaps the 
most criticat assistance which the USAID 
Miion can give is to demonstrate the continued 
interest of the U.S. government in junta 
development and in turnover. By dernomtrathg 
interest, the Mksion will signal INDRHI and 
other GODR agencies that the processes started 
by 8 F 1 W  are ones that the U.S. government 
would like to see continued. USATD's continued 
interest can be manifest through actions such as 
fime visits to the project areas and to junta 
offices by USAD officials; Mission sponsorship 
of visits by outside irrig&n experts; and the 
convening of a workshop or seminar with outside 
participation to Selp bring gains made by the 
project to the attention of others in the 
international irrigation c o m t y .  While 
O W  Bas enjoyed pfestige and a hi& profile 
within the Dominican Republic, its gains are not 
widely bown outside the country. 

Monitor Change 

Because the project has made gains of interest to 
the intermhod community. and ones which are 
consistent with A.I.D. directions in privatization, 
the Mission should arrange to monitor and 
document projectderived institutional change 
over the next five years. The key items to 
monitor are the development of the two juntas, 
the degree to which the turnover model is 
exported to other irrigation systems in the 
country, and the impact of m o v e r  upon 
INDRHf. One way to contract to monitor 
change is for the Mission to buy-in to the 
upcoming Agricultural Water Management 



Project that is tri-sponsored by the Latin structure sf irrigation c i r g M o n  in Azua 
American and Afkican Bureaus and by S&T and Santiago b new and exp&menW. It will 
Agriculture. Alternatively, the Miision could the next few years if it is to 
e6~-k the fimh for periodic monitoring by a eat the ~ ~ e s t s  of all water 
p&ate group with knowledge of irrigation ad ecsme- ixxhnid 
with 3bdities in monitoring and evaluation. help the jmtas: 

h the lower 
l!?m6ba mortwTerm Technical Assisma 

The USm) presence will be strengthened, as 
will the jw i ,  through periodic short-term TA 
!a thesr; we83; 

m Irrigation district (system) management (for 
jm-1; 

I Governance of' L~&otion_ ~:gaizations; 

Q Budgetary nee& fcr system and equipment 
maintenance; 

@ Redistrict or rehmral- mc1ws and 
Associations to improve irrigator 
s q r ~ m & o ~ ;  

@ Carry out activities d s i p d  to ktensify 
farmer commitment to 9nd participation in 
lo& water management? 

Drainage system pl&mtkg and ccmsbud~~~; While the jutas are likely to be able to continue 
in the absence of any one of these measures, %hey 

M y s i s  of a g i d a n d  ~ & x ~ & o n  data; and will not be as strong as they should be. 

@ Monitoring of junta dwc"ropm~n0 and the 
turnover process. 

In all instances, the Missim s h ~ d d  mmdt with 
junta management to d s t e ~ n e  the2 rids 
before arranging for TA. 

Assistance to juntas iirz district m+aaageraent, 
including financial and 
especially critical if these org 
flourish. Tmhhg would be fh)r junta dkwtrs 
and junta staff in wuud bwiness gractbs ad 
proper O&M of t i  facfiitia a d  
equipment. Thz Pi&&m should make W s  
available for shsrt-tem TA to the juratas to 
enable them to at.imate ma! .s&aance needs a d  to 
raise the level of awareness withim the 
management and the juntas that such needs must 
be met if good water delivery senvice is to be 
continued. 

There are at least three ways to obtain short-tem 
TA: 

@ Short-term TA h h h e d  by the project; 

@ Access to Executive Corps stafT9 a State 
Dqarment-supported program to access 
re&& business men a d  women; and 

@ Arrangements with ISA-CDER, s ~ p p o a d  
By the Miion's University Agribusiness 
P~t-mesship Project (5174243), which will be 
hpiementd in part by e MUCIA 
rni?so~~rn.~ 

4.F a e  Mission decides to extend the project, or to 
design a new project in support ofthe Dominican 
irrigation sector, the evaluation team 
recommends that such support (ad its opera- 
tional design) be contingent on the enactment of 
legislation giving legal status to juntas and on the 
institutionalization of the mover mudel, 



SUMMARY 

The TA team provided services which alIowed 
for accomplishment of significant instiatiod 
change, formation of WUOs, a d  turnover of 
portions of irrigation system from INDRHH to 
juntas. This was done in spite of inadequate 
initial support from USAD and W R H L  that 
affected morale a d  @ded early progress. Use 
of loan funding rn k c e  TA was one cause of 
the problem. The use of loan rather than grant 
funding to support TA should be discouraged. 

The TA team should be comrplended for 
responding flexibly, if not with great speed, to 
the Mission-initiated change in project concept. 
The reduction in long-term advisory staff bad a 
negative impact upon the project's ability to 
conduct applied research and to analyze and 
document results obtained. 

The Mission should (I) actively maintain interest 
in junta development through visits, and through 
sponsorship of workshops and publications; (2) 
mange to monitor junta progress and the 
turnover process for several years; and (3) 
provide TA support in suggested areas. 

Future USAID support to the Dominican 
irrigation sector should be contingent upon 
passage of legislation giving legal status to the 
juntas. USAD should make turnover the center 
of any fume assismce to the Dominican 
irrigation sector. 



NmE3 

1. These di iences  were communicated to the evaluation tam. They are aiso refaenced in Bibhop, 
et al., 19M. 

2. B. Anderson, personal c o d d o n  to J. Wolf, January 9, 1990. 

3. This need is mentioned in the OFWMP Staff report, 1986. 

4. The Mission's current thinking is to give juntas certain of the heavy equipment items ori-y 
given t~ INDRH?. The Mission has reached agreement with INDRIXI whereby USAID would 
compensate! DUDRJ3I fix the equipment a d  then recondition it prior to ddiery to the juntas. 

5. Thougb most of assistance eaan wme &om Dominican iPs&upions, an outsider's perspective 
may be useful in rev2sing organidonal strumes and electoral processes. 

6. A similar suggestion was W e  by D. Maxwell in a memo to H. Bassford dated November 25, 
1985, 



The dmity problems in YSURA and PRYN 
Contract I are found only in association with high 
water tables. Waters in YSURA are hard (domi- 
nance of calcium over sadium) and there is no 
evidence of soil. sodicity. Salinity problem are 
geologic, or soils, in origin and, very near to the 
coast, are from salt water intrusion - not from 
hportation of surface waters, which are of good 
quality. W i  5 Ioweriog of the water table and 
comapent leaching, the salinity problem will 
likely mitigate. Therefore, we m y  describe 
drainage and salinity as ;as single, related problem. 

. . Data are not precise for chaacUxmq the extent 
of the problem, However, we have summarized 
various sources in Table 12. 

OFWMP staff informed the evaluation team that 
the project has reclaimed somewhere between 
250 and 500 hectares in YSURA. Through open- 
ing drainage outlets and by comtruding new 
drainage works, the project has redud drainage 
and salinity problems in perhaps 10-15 percent of 
the affected area. Because of the itrigation flow 
reductions described in Chapter Four, we m y  
expect a further lesseniag of the problems with 
time. In PRYN Contract I, a g p r o x ~ y  400 
hectares have been improved, or an estimated 20 
percent of the problem zone. Although the pro- 
ject has reduced drainage and salinity pro-blems, 
it has not yet done enough to improve the drain- 
age problems that still affect a significant p~.eion 
of tiliIend fiwmers, partidarly in YSURA. 

TABLE 12 

DRAINAGE AND SALINITY 
PROBUMS IN THE OFWMP AREAS 

Location and Problem Area Year Swrce 
(he) 

Uater Table less 
than 0.5r 1500 1982 K u s w  

Uater Table 0.51 
t o  1.5 m 3200 1982 Kussau 

Affected by 
drainage p r a b l m  3000 1990 F. -1- 

Affected by 
salinity problem 2000 '1990 F. Gamles . - 

PRYI contract I 
Affected by 

drainase problems 2000 1986 L-Herrerder 

Table 13 gives data on water quality for the 
YSURA area. 

Electrical conductivity (EC) data indicate that 
influent water quality is very good and that 
collector drain and well waters can be used with 
adequate drainage for the types of relatively sdt- 
toleraut crops (tomatoes, sorghum, and melons) 
that are most common in the valley. Effluent 
b m  tile drains can be reused for agricultural 
purposes if mixed with supplies from other 
!wWCeS* 



TABLE 13 The evaluation team spoke with an aquaculture 
pmfessiona8. w h ~  has a commercial shrimp 

WATER QUALITY - YWRA o p d o n  in the h a  area. H e  said that the crab 
population, one which is very sensitive to 

mtw m r e e  EC crkos/tll~ SWPCC pesticides, did not appear to be affected in the 
drains flowing out fiom YSURA. He also said 

Irrigation Srpply 0.3 YW 
Cotlector Drains 0.6 - 0.9 

that the reported decline in coastal fishing in the 
Ti le  Drains 

yap 
1.8 - 2.5 yap Ama area is likely due to cause such as water 

b k l  is 0.6 - 1.5 YWI 
KurPaw 

tufbidiq that are unrelated to pesticide use in 
y s m .  

The tan was told that there have been ao 
analyses of boron, or selenium, or of pesticides 
in the drains. However, we were informed by 
two farmers that pesticide poisonings have 
occurred. Qne fanner had been to the hospital 
for detoxification. This problem may be related 
to the mixhg and application methods used by 
individual farmers and agribusineses, to a lack 
of awareness of the importance of caution iB 
pesticide use, or to a lack of training in pesticide 
me. 

TMi is catahly a concern since drainage water 
frequently reenters the higation system and 
doumlfmeam hnners may use the Water fbr 
drinking, washing, and bathing. Pesticide con- 
taunination in people, animals, waters, and soils 
is always negative, and sdch contaminaton could 
potentially be a negative consequence of project 
efforts to increase agricUttwJ productivity. 

Near Villa GonzaIes, the irrigation canal is also 
used by several Santiago factories for the dis- 
charge of untreated fluent. When flows are 
low, this water darraages some mps, according 
to the farmers who were interviewed there. 

Water quality measurements, particularly for 
pesticides, should be taken by INDRHI on a 
regular basis ad, if detectable concentrations of 
pesticides are found, abatement measures should 
be app1id. In future assistance ts irrigabd 
agridtwe, USAD/DR shodd initiate user 
education program designed to enmurage &e 
d e  use of pesticides, azad the *we of ~~ 
pest management technoIogies. 

EROSION AND WATER USE CONCERNS 

Ruaff aad sediment load data are not avaiiable 
for either PRYN Contract I or YSURA. Visual 
examhation of runoff from img- fields and 
pilot area drains showed highly turbid water. It is 
possibIe that present water application methods 
m y  be contributing to accelerated suil erosion. 
Data allowing conclusions on this pint ate not 
adable. 

INDRHI is the GODR institution charged with 
regulation of surface and g r o u n d w ~ .  
Particularly a construc$*oa of major water 
projects slows and as OgrM for irrigationsystems 
is turned over to local orgauizations, INDRIII 
can be expected to play a larger role in 
stewardship of mural resources. We have 
observed similar changes by water agencies 
similar to INDWHI in other countries. In light of 
Sections 118 and 119 of the Foreign Assistance 
Act, USAID may wish to consider support ta 
FWDRHI to assist &at organization in taking the 
steps necessary to fulfill this role. 

SUMMARY 

OFWMP has had a positive impact upon the 
resource environment by reducing the extent of 



drainage and salinity problems in YSURA and 
PRYN Conbract 1. At the same time, the 
evaluators iind casrse for concern as to possible 
negative impact upon water quality and human 
resources caused by pesticide use in the project 
areas. It is A.I.D. poiicy that natural resources 
be used mtabbly in Ntal development. In 

future assistance to the Dominican agricultural 
sector, USAID should take a stronger proactive 
stance concerning the sustainable use of n a h d  
resources. The evaluators recommend thaa 
hTSAlD allocate fiu3ds for the study of these 
effects an8 use the results of these studies md 
other ztcamulate8 knowledge to program 
requisite abatement technologies into hture 
assbtance to the Dominican agricultural sector. 



GODR, INDPXI, and the Juntas de Regantes 
must formally agree on their respective duties 
and r~pomihiilities in system management and 
operation (Chapter Seven). The evduators 
support the merit ad hoc arrangement, where 
INDRHI retains responsibility for the main 
system - magemen? of the m&n canals, 
principal diversion works, dams, andl reservoirs. 
INDlRHI would also continue its role in water 
resource development and act as at regulatory 
agency for water use. And INDRHI wodd 
continue to have responsibility for the operation 
of natural water channels, rivers, arroyos, and 
other features necessary fur flood gmtection. 

I 

The juntas would continue to manage the 
irrigation delivery system commencing at the 
lateral turnouts. Responsibility for the drainage 
system is not now assigned to either INI)RHI or 
the juntas. Unless it becomes paw of junta 
responsibilities, it is likely to continue to be 
ignored. Once new constrrnction and 
rehabilitation have been coqleted, drainage 
system maintenance should become a junta 
responsibility. However, distinction must be 
made between drainage and flosd control. 
Responsibility for the latter must be INDRlWs 
(Chapter Three). 

Set Core Junta Functions 

me evduators recommend that, in their initial years 
of operation, the Jmtas IDiectivas concentrate their 
human and t5mmcial resources on a core set of 
functions (Chapter Five): 

Irrigation system operation, commencing at the 
lateral gate, to include allocation and distribution 
of water to all users; 

Irrigation and drainage system maintenance; 

@ Business mmgement, including budgeting; the 
coltdon of revenues (water fees); the control 
and programming of expenditures; and the 
keeping of records necessary for business 
management; and 

a Provision of an organizational framework for 
system operatiom, rule enforcement, conflict 
resolution, md problem soZving, 

These functions should be defined and carried out 
with the firll, democratic participation of farmers. 

The Juntas Directivas have shown interest in 
activities beyond core functions. Examples include 
marketing, credit, and agricultural extension. These 
activities are compelling and reflect legitimate and 
urgent farmer concern. However, at least in the 
early and financially uncertain years, the evaluators 
recommend that the juntas generally restrict such 
activities because it will spread too thinly the limited 
financial resources and managerial capacity of the 
juntas (Chapter Five). 



GODR must legally empower the Juntas de 
Regantes to pdom their core fundom, innpose 
sanctions, and enforce their mandate. 
Dmtinia water law gives WWHI the pmer 
to dkttl'bute and allocate water at hm level, md 
to set and collect water charges. W e  are 
among the proper core ~ d o m  of the junms, 
and must be fondly and legally transferred to 
them. USAlD should codition future assistance 
to tbe Dominican irrigation sector on GBDR 
passage of legislation which empowers the juntas 
(Chapter Five). 

naise the Level of collectiorrs 

The budget prepared by the YSUBA junta for 
1989/90 indicates a gap between revenues and 
projected expenditures of RD$ 180,000. This 
shortfhll will be made up by der'enbg 
expenditures for repairs d htenance.  This 
is precisely the policy followed by INDRHI 
which led to gross deterioration of the irrigati~n 
and drainage Witia. Further, the evaluation 
team believes that ~~ budgeted by both of 
the juntas are insufficient to support normal and 
regularly scheduled preventive maintenance of 
fhilitis and equipment (Chapter Six). During 
1 M ,  the juntas, with USAID-supported 
assistance, should estim;ate the Ml costs of 
operating and nmimm . . .  g the irrigation and 
drainage systems, and plan to gmdualiy increase: 
their water charges a d  fee recovery to cover 
necessary maintenance expenditures and to 
permit an accumulation of cash reserves 
(Chapters Six and Eight). 

Frogram the Spending of Remaining 
BFWMP Funds 

Concerning the expenditure of remaining 
0- fuads, the evaluators recommend three 
priorities: 

a Completion of the rehabiIitaeion of the two 
higation systems, especially the drainage 
networks for Lateral 6 d the lower parts of 
Lateral 1 (Chapters Three and Five); 

@ Provision sf short-term technical assistance 
related to junta business and financial 
management. Thii should include studies of 
adequate levels fbr O&M expenditures, 
governance assistance, and muagement training 
(Chapter Eight); and 

Delivery of a reduced list of s e l d  heavy 
equipment to juntas that was budgeted under 
OFWUP (Chapter Eight). 

The evaiwrs recommend that all  remaining 
OFWMP funds d&d for the project areas and the 
juntas be programmed and expended in eumultation 
with the two juntas (Chapters Five, Six, and Ei@t). 

Monitor the Equity of Water Distribution 

Perhaps the greatest accumpliishment of the project 
has been to deliver water reliably to a Iarge number 
of tail-endl farmers in the two systems. But the 
project has not established ways to monitor actual 
water flows to the various parts of the systems and 
to compare these with allocated amounts. The 
project should obtain measurements of water 
delivery equity (Chapter Four). 

Suspend Work on Pilot Area Development 

The expenditure of remaining OFWMP funds for 
pilot area development would be detrimental to 
organizational efforts and should be a low-priority 
item. Money spent in pilot areas could be used to 
rehabaitate portions of the systems that are in 
disrepair or not completed. This could attract 
additional farm= into joining the juntas and paying 
fees (Chapter Six). Further work on construction in 
pilot area should be halted (Chapter Three). 
Decisions regarding future construction work in 
pidot and othet areas should be made with 
participation of the juntas. 



Continue Elnanaal Assistance to the Y S U U  
aod PWYN Contract I Juntas 

The evaluators recommend Fhat USAID contiwe 
assistance to the two juntas beyond the end of the 
OF- by progmimhg fixed amounts of 
1 d  currency @D$) for a limited period not to 
exceed three years. Support should be provided 
under a xmtching h d s  mangement with money 
W aside by the juntas to be matched by USAD. 
Use of funds would be restricted to irrigation 
and drainage facilities repair and maintenance, 
and to equipment repair, rep1acement, or rental 
(chapter Six). 

Pursue Turnover and User Conbol 

Building upon the hunm, manaperial, and 
orgmkational achievements of OFWMP, 
INORHI is considering turnover of other 
systems to organized water users. USAID 
should work with INDRHI and the existing 
juntas to support turnover in other irrigation 
systems in the country (Chapter Eight). The 
Mission should condition fratme support to 
INDm on establishment of a hetable for 
turnover of OW irrigation systems (Chapter 
Seven). INDR3n staf!ftrahed by the project are 
a resource that should be used to facilitate the 
mover  process (Chapter Seven). 

Monitor Progress on Turnover and User 
Control 

Turnover inaovations, pioneered by OF- in 
the Dominim Republic, are consistent with 
similar efforts in Asia and elsewhere in Latin 
America. The project's achievements in pri- 
vatization, bcal empowerment, the advancement 
of grassroots democracy, and the generation of 
income among he wd poor can fcm a basis 
for development assistance to irrigation. The 
Mission must maintain an active interest in junta 
development through peridicvisits, and through 
sponsorship of work;shogs and publications 
dealing with the project (Chapter Eight). 

Behre the end of the project, the evaluaton urge 
USAID, in collaboration with QFWMP and the 
juntas, to draw up a list of technical, social, and 
insth~tiond Micators of project impact and make 
arrangements t~ measure these indicators beyond the 
end of the project so monitor the sustainability of 
project innovations. Because of the great promise of 
the junta mode1 and of the m o v e r  process, US AID 
should commit resources to the periodic monitoring 
of these indicators (Chapter Eight). 

The upcoming AgriculW Water Management 
Project (AGWARM), to be centrally funded by the 
S&T, Latin America, and Africa Bureaus, will 
provide modest W i  for irrigation research. 
USAD may wish to participate in AGWARM, or 
have that project monitor the OFWMP experience. 
Alternatively, the Mission might contract with a 
U.S.-based monitoring and evaluation group to 
evaluate accumpliihments. The accomplishments of 
this project, and the positive roles played by the 
Mission, INDRHI, and the consultants, should be 
documented and disseminated (Chapter Eight). 

Monitor Envkonmemtal Impads 

In hture assistance to the Dominican irrigation 
sector, USAID should take a proactive stance 
concerning the sustahbIe use cf natural resoufces. 
The e v ~ ~ r s  recommend that USAID allocate 
funds fbr the study of project side-effects, such as 
increased pesticide use, and use the results of these 
studies md other accumdated knowledge to 
program requisite abatement technologies into future 
mistance to the Dominican irrigation sector. 
Sustainable environmental and m a 1  resource 
mmgement is not sontradimry to the goal of rural 
income generation or to resource use. Sustainable, 
resource-conserving, and income-enhancing 
technologies for soil and water use exist and, under 
Agency policy, should be used (Chapter Nine). 



APPENDIX 1 

SCOPE OF WORK 



The project will strengthen the capability of the 
We-nt of the Dominican Republic (GOBW) to: (a) plan 
e f fect ive ly  the development of its water resources for 
frrigatlon; (b) plan the operation snd maintenance of 
irrigation systems efficiently and effectively; ( c )  support 
increased agricultural groductivity under irrigation; and (dl 
prevent and/or correct the deterioration of land resources 
presently underr irr%gation. The National Institute? for 
HydPatalPc Resources CINDRHI) is implemsnting the project. The 
project was approved on dune 30, 1983 and all1 terminate on 
September 3 0 ,  1990. 

The project is being financed by twelve million dollars 
($12,000,000) of loan funds f r o m  Arb, and the equivalent sf 
seven mLlPian sixty three thousand dollars ( $ 7 , 0 6 3 , 0 0 0 )  in 
dominican peso counterpart. 

The project i s  being implemented in two phases. The first 
phase (completed by Octobet, 1986) focused on gathering 
information on irrigation operation and maintenance, 
organizational madas and production practices of the two 
targeted irrigation districts Bone in the south, pith 7 ,000  
hectares and another fn the north, with 5,200 hectares). 
Activities being carried out i n  the second phase focus on 
rehabilitating the irrigation and drainage systems, transferiag 
operation and maintenance of these systems to water users' 
associations, increasing productivity by improving on-farm 
w a t e r  management practices, reclaiming and Braining soils which 
have water logging and/or salinity problems, and strengthening 
INDRHI's capability to plan for and monitor water and land 
resources in the targeted irrigation districts. To plan and 
effectively carry out these act iv i t ies ,  the project is 
utilizin# a resident technical assfstance team that provides 
advice on district management, w a t e r  users* association 
development, drainage, on-farm water m a n a g e m e n t ,  and on-fk.m 
demonstrati-a and training. Utah S t a t e  University is the 
contractor and Chenronics International i a  the sub-contractor. 

Mid Term Evaluation of the On-Farm Water Management Project in 
the Dominican Regublfc, 



This evaluation will: ( 2 )  determine the validity of project 
objectives, and appropriateness of the basic documents (Project 
Paper, Loan 8greement.and its Annex I Revision) and 
implementation plans; (2) determine the degree of success with 
which project outputs are being achieved and plans arc being 
implemnted; (3) Identify constraints that maay be impeding 
project implementation and recommend strategies to overcome 
these constraints and increase effectiveness 0% prodect 
implementation; ( 4 )  baaed on the degree of success and the 
importance of the proQect achSevementa, prepare detailed 
reeomendatfons t o  WSAID regarding future actions that should 
be taken by the Mission to continue supporting this type of 
project in other irrigation distr icts ;  and (5) recomm9ndations 
regarding future assistance to the current project andl 
specifically to the water users' associations in Santiago and 
Azua . 

The team will use a participatory methodology for obtaining the 
documentation and information necessary for the evaluation. 
This methodology implies the invalvemeat of farmers af the 
pi lo t  and irrigation district areas, and the INDRHT technicians 
in ckaxge of project implementattion. 

As a m i n i m i u r n ,  the evaluation report will address the following 
i terns : 

1. Lnstitutional project issues: a) Relationship between 
the project outputs and project gurpsse; b) institutional 
strengthening and orientation of roles and responsibflities, 
focusing specifically en INDRHXj the water users* associations 
and the boards of directors created by the project; and c) 
internal organization o f  INDBHI for the implementation of the 
project, including the creation o f  the central and field 
implementing offices and the creation of a drainage unit i n  the 
agency with the responsibility for reclamation and/or 
prevention of deterioration of agricultural soils. 

2. Irrigation system rehPrbilXtation issues: a) planned 
vs. current project outputs; b) review of existing 
infrastructure inventory and actrzetl physical conditions; c) 
level of rehabilitation in bath tLe irrigation and drainage 
systems (main, lateral, tertiary, etc.); dl assessment of the 
following rehabilitation act iv i t i e s :  sediment removal, weed 
control, lining repair, canal berm repair, repair and 
installation of gates, turnouts, control structures, drops and 
energy dissipaters, drs i l t ing  works, drainage i n l e t s  and 
outlets, culverts and underpasses.. A compasi~on w i l l  be made 
0% the number and condition o f  infrastructures at the beginning 
of the project and at current levels. 



3.  Water users' associations issues: a) planned vs, 
actual number of water usezs' associations created; b) number 
af farmers actually represented by the associations; c) area of 
cropped land covered; Q )  general description 0% the 
associations: how they are organized, their functions and 
goals, etc.; e) description of the water users' associations' 
board of directors, and the tecfanical/abinistrative offices in 
Azua and Santiago; f) the effect of training on the boards and 
the executive offices; g) compdrl:ison of the current water 
delivery e f f i c i ency  and at  the beginning sf the project: amount 
of water delivered, delivery efffciency, timely delivery, 
delivery sclaedu-le, number of hectares irrigated, number of 
persons envslved directly and indirectly,  nnonitoring water 
delivery, water users' delinquency, crop water requirement as a 
basis for water delivery; h) managcrFal aspects; water users* 
associations' budgeting, planning, cropping pattern, fin~ncial 
control, organization, fee collecti~n and contract 
administration; 3.) comparison between govement and water 
users' association administration: cost effective operation and 
maintenance of the system.; and 3) an in-depth study of the 
associations, the boards of directors and She executive 
offices. The study will focus on the associations* rate of 
progress toward attaining financial self-sufficiency and 
improved managerial capability, and w i l l  identify the 
associations' most important weaknesses and needs, Baaed on 
the contractor's findings, the s%udy will analyze the current 
associations' institutional status, and will recommend 
appropriate actions for future strcngehening, considering a 
Long tern frame and the objectives sf the associations. 
Specificalfy, the contraclmrs will address the following 
issues: the future of the water users' associations following 
project termination, the possibility and strategies for 
sustainable growth, and the future role of INDRHX, the OSAXD 
and other institutions in the developement of the associations. 

4. On-farm water management issues: a) effect of project 
demonstratian and training activities on the increase of crop 
pr~ductivities for at least 560 farmers, covering at least 
1,150 hectares; b) effect 0% land leveling on crop 
productivity, irrigation efficiency and irrigati~n cost as part 
of the total production cost; c) effect of drainage 
construction on reclamation of water logged and saline soils 
and on soil productivity; dl  inventory assessment of the 
tertiary irrigation canals newly constructed or reconstructed, 
and their effect on the improvement of water delivery at farm 
level, and land productivity; el inventory assessment of the 
land leveled and drained, and the drainage ditches constructed. 



5. Training/project personnel issues: a) rate of migration 
of project personnel; b) level of training <on the job, 
in-country, aad academic and short term off shore) of the 
personnel and the effect of training on the efficiency and 
effectiviness to manage the project, carry out activities and 
acNeve goals; 6 )  ProJectPs capability and commitment to 
init iate similar prodect activities in different irrigation 
dfstric%s; 8 )  review of farmer training activities and an 
assessment of the effect of training on: the improvement of the 
irrigation district management, the increase of irrigation 
efficiency and crop productivity; e) generation and 
dissemination of project information, classification (LC., for 
farmer/technfcian training, reports, publications, etc.) 
quality and availability to farmers, technicians and other 
agencies. 

6.  Technical assistance issues: a) assess the level 0% 
effort 05 Utah State University since progect initiation and 
their implementation methodology; the analysis will ~ e f l e c t  the 
relation3h3.p among the prodect purpose, the project activities, 
AID'S view of the pro3ect and its ac t iv i t i e s  and USU's 
viewpoint. 

7 .  Overall project strategy and methodology: a) a general 
assessment of the overall project strategy and methodology to 
define and achieve outputs, and to plan and carry out 
pk'<2tirities. 

8. Recommtndations to the Mission and to INbRBf: a) based 
on project achievements, findiags and importance to the 
devefopement of irrigated agriculture in the Dominican 
Republic, and based on the experience gained by USAID and 
IMD8HI in the implementation 0% the project, define future 
appropriate actions to be taken by AID regarding the 
implementation 0% this type of project in different irrigation 
districts and the strengthening of current water users' 
ass~ciations in Santiago and Azua; b) the team w i l l  include a 
general strategy to be implemented by the Mission which w i l l  
cover the recommendations for future actions. 

To achieve the tasks described above, the evaluation team w i l l :  

a) Review the basic project documents such as : 
project paper, loan agreement and its revision to Annex I, 
implementation letterj, PIB's, pzecurcment Petters, technical 

I assistance contracts and reports, workplans, procurement plans ~ and actions, training plans and implementation, 
xedesign/concept papers, AID semester xeports and reviews, 
technical assistance reports, NDRHf and water users' 
association reports, local or U university publications and 
other documents. 

h 



b) Work directly with: (1) the INDRRI implementing 
offices in Santo Domingo, Santiago (two and a half hours north 
of' Santo Domingo) and Aaua (two hours west of Santo Doloingo), 
to interview INDRHI past and currant Executive Directors and 
project staff and obtain pertinent documentation; (2) the water 
users* associations' board of directors' offices in Santiago 
and Asua to obtain informtion and documentation from the board 
members and the techical/admhnistrative staff; (3) USAXD to 
obtain %nfor~atSon.and documentation from Mission Director, the 
Agriculture and Rural Development Division Chief, the project 

' manager and other ARD staff; ( 4 )  other private and/or public 
I agcnciasar individuals dCsactly or undirectly related to the 
, project; md ( 5 )  Utah State University technical assistance 

m e m b e r s  in the country and at Logan, Utah (travel to U t a h  is 
not contemplated; the evaluation team may communicate with 

, Logan by phone, fax, cable or letter.) 

The contractor will submit to the Am Division Chief f i ve  
copies of a draft report in English, which will include: a) an 
executive summary which will include comments on impacts and 
lessons learned; b) all the information outlined in the 
Sta tement  of Work, including the objectives of %he evaluation, 
tasks and assessments, a description of the assessment 
methodology, a list of the persons and institutions contacted. 
a paginated table of contents, graphs and tables, and a clear 
presentatiion of the evaluation findings, analyses and 
recomendations; and b) a work plan to be prepared and 
submitted to ARD within the first 3 days after arriving to 
post, ~ h i c h  w i l l  provide a schedule of activities for the 
entire evaluation process. 

Ten copies of the final report in both English and Spanish will 
be submitted by the contractor to the Chief USAED/ARD Division 
or his designate, prior to completion of this service. 

AxsiGIB- - 
The team w i l l  work under the technical direction of the Chief 
of the Agricultural and Rural Development Division dt 
USAID/Santo Domingo ,  or his designate. A l l  contact with the 
Government of the Dominican Republic, or representatives 0% the 
Dominican private sector will be coordinated through the 
USAID/ARD Division. 

Thcl rrtimated period of perQorooance is January 5 through Harch 
31, 1990. 
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A l l  personnel working on the evaluation $a the Dsminfcaa 
Republic must have at least a FS1 S38R3 Spanish capability in 
order to conduct interviews at institutional and farm 
and to review %he Pnformatdsa available (which will be found in 
both English and Spanhsh languages.) 

A team leader will be desi-atd by *he contractor aasoag the 
specialists conducting the evaluation. The team leader w i l l  be 
the specialist ceasfderd, by the contractor to have the most 
appropriate experience to conduct the ewaluatien. The *me of 
experience to be ceusidez-ed, in addftion to the experience 
discuaed below, w i l l .  include evakuation 02 similar USAID 
proJects, evafuakfon 0% service institutions in the private and 
public seetors, experience fa the preparation of USAID ProJact 
Idantiffcation Dcrcazmsnts and/or ProJect Papers and/or Concept 
Papers. The contractor a i l 1  submit to USAIDPDR a 
just%ficatfon, ba%ed on the specialist* quaSifications, for the 
nomination of the proposed team leader. Concurrence by 
USAID/DR i s  required for all team members, %ncluding the team 
leader, prior to I~Stiation of %he evaluation. 

The following disciplines, qualifications and Level of 
experience are considered aecessasy $0 complete the evaluation: 

1) Irrigation District Baagement Specialist. 

The irrigation district magemeat npecia%ist will 
evaluate the issues relased to the water users' associatfons 
[ A r k i c l t  111, Section 31, the b a r d s  of dixeetsrs and the 
associatioras' te@hicr%/adminfstratFve effices for Santaago and 
Azua,  institutional buglding (Art. ffI, Seetion 11, technical 
assistance (IXI-61, and overall project strategy and 
methodology (111-91. 

Minimum qual%fications and experience: Master's 
degree or equivalent in irrigation or agricultural engineering 
or a related agricultural field. Five years ef experience 
related to the managemekt of irrigation distr8cts. Extansive 
bowledge sf irrigation district organization, operation and 
maintenance of irrigation and drainage canals end heavy 
machinery, personnel arad administrative procedures and 
policies, ffnancisH controls, and watex use fees and collection 
systems, 
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2) Rural So@isloqfst. 

The sociologfst will address the organization and 
developmest of the water userse associations and nib1 focus on 
the strategies fallewe$ by the p~oJg6t behiciaas far the 
creation of the associations, the sscfo-cultural, 
Bsstitotieaa3, sconemfc and managerial aspac$s related to the 
creation and the pexformmae ei %he associat%sna, the board of 
directors-and their teshical/ab%nistrathv8 ~f f i ce s  ~ Q P  
Santiago a d  Awua. The specialist w O l 1  evalua%e the 
proje~t/fNIImI profassP~wnaB eagabflity to organize and train 
water users' associations. The soaio1agis-b will also address 
the Po2loaLnq issues: institu$ion bu%Bding (ISH-P), water 
users* association (IZI-3), pxodect pexreogpx~el development and 
training (111-51, assessment af tmdmPcal assistance (111-6), 
and ovexraLl progect sztrategy and methodol~gy (XII-7). 

Hixaimum qualification =d expar$encs: Master's degree 
In ruraL'socOakogy or equivalent. hperiencs in the apea of 
organization agld training of water users* associations in the 
United States or Latin-amarieaa sowtr8es, 6xperBence in the 
scmductfon sf institutional anaxpsis ~f prfoate am3 public 
agencies responsible for %ha supply ef  primary semicss to 
arzners such as techaslogy %remsfera and provision of Lrrigation 
water, in the agrieuP%ural sector, spesifically in irrigated 
agriculture. 

3 )  Agricultro~aI Economist 

The aqrieultural ecoaemfat -ill work directly with the 
project technicians $9, evaluate .$he sfficianey of -vestment of 
*he project activities, such as: crsa%ion/strern&heaing o f  
water users associations, drainage, laad leveling and farm 
improvement, training to garners and pr0jec-b technicians in 
improved irrigation practices. Tbe e@anomfs& w i l l  examine and 
evaiuate changes in cropping patterns, land productioi.ty, 
effectiveness of %and use, and the sconamic impact of %he 
pr~ject on the two irrigation district axeas, at the farm and 
regional level. 

The economist will also m a l ~ a e  the ecsrremic impact of the 
transfer of operation and maintenance of the two irrigation 
districts f r o m  INDM1 to the wates userse assoeiatians: 
efficiency of the irrigatzon system operation, including water 
supply reliability and its effects on the yearly cropping rate, 
farmers* atti.%udes afld income, and the overall water delivery 
and application efficiencies. The economist w i l l  address the 
operation of the w a t e r  users' associatians' boards of directors 
m d  tha admiaia%~au+ioe a P P i c a ,  ineluding an assessment of the 
w a h r  foe f o r  Bantiego and Aoua* Also, the economist will 
addrasp t b  Pollowing iissrue: institutional buildi-. (111-11, 



water users ' associations ( ~II-3) , on-farm water management 
(111-41, assessment of technical assistance (1x1-6), and 
overahl prodect strategy and methodology ( I f f -? ) .  

Hieimw qualification and experience: Master's degree 
in Agricultural Economics. Five years of experience in 
econoraic analysis o f  grogects, public or private agricultural 
service agencies such as water users' associations. 

4) Irrigation/Drainage Specialist 

The irrigation and drainage specialist nill evaluate 
the impact of the following project activities: the 
rehabilitation of %he irrigation system, improved on-farm water 
management practices, drainage, and the improvement of farm 
in9rast~ctures ,  such as band leveling and farm irrigation and 
drainage canal construction. The specialist w i l l  evaluate the 
effects of these activities on the efficiency of water 
distribution and on-farm application, increase of cropped area, 
increase of crop grsduction at district level, and increase of 
Band productivity for Azua and Santiago. The specialist nill 
also address the following isauess: institutional building 
(111-I), irrigation and draighegs structure rehabilitation 
(1x1-21, on-farm w a t e r  management (1x1-4), assessment o f  
technical assisstance (1x1-61, and overall project strategy 
( 111-7). 

Minimum qualification and experience: Master's degree 
i n  Irrigation and Drainage or Agricultural mineer ing .  Five 
ysars af experleace in different aspects of e f f i c i en t  water use 
an several crops with emphasis ia surface irrigation, and 
drainage of irrigated agricultural land. 

The estimated level of effort totals 126 person-days (30 
person-days far each specialist and 6 extra person-days for the 
team leader.) A six day work week is authorized for the 
contractor. 

A.  Qutv P u :  The contrator will carry out services in the 
Dominican Republic, mare specifically in S a t e  D o m f n g s ,  Azua 
(two hours west of Santo Dsmingo) and Santiago (two autd a half 
hours northwest of Santo Doraingo.) The contractor wflb arrange 
a91 travel to and w i t h i n  these areas. 
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Persons Interviewed and their mliatian 
On-Fam~ Water Management Frojed Evaluation 

Adame, Fernando, Ditch Tender, Toma 10, Laterd I, and four Irrigators of that mma, YSWM. 
Agromnte, Jose, Agrommist, SEA, Azug. 
Anderson, Bmce, Former COP, USU, OFWMP. 
Beltrh, Carlos, SOC~Q-Economic unit, OFWMP-YSURA. 
33elpr&, Tom&, Ex-oficio member of the Junta (Prologacibn), YSUU. 
Bde&, Nicolh, President, Lateral 5; and Secretary, Junta Be Regants, Azua. 
Bonilla, Junior, Junta Technician, Sector Bombes, PRYM. 
Cabrera, AIejandtina, Asistente Social en Desarrollo R d ,  OFWMP-PRYN. 
CastiIlo, Andre, Operations Manager, DOMEX, h a .  
c m ,  cesar, Am, USAID, S a m  Domingo. 
C m ,  Romulo, Junta Advisor, PRYN-Contrato I, Sector Vila G o d e z ,  Toma G3-2, PRYN. 
D901m, Jos$ Chief of Drainage, OFWMP-YSURA. 
Dario de Leon, Jsrge, Second Vocal, Junta d* Zqpntes, Presideate, Sector Santiago, PRYN. 
de la Rosa, Ediiio, Director of Qperatiom, i v,iiMP y Junta, PRYN. 
Be Pena, Pedro, Chief of Model School, Villa Gomales, PRYN-Contract I 
Diaz, Caistho V. Asesor and former Vice President, Junta de Regantes, PRYN. 
Diaz, Carlos, Director, OFWMP-YSURA, XNDRHT. 
Ditch Tender, Toma #36, Lateral 6; nine farmers from that toma, YSURA. 
Ditch Tender, Tom #1, L a t d  5, YSURA. 
Dmm, Maria "Chicha," Farmer, To&-2, Sector Pontoa, PRYN. 
Echavmia, Santiago, General Manager, DOMEX, Azua. 
Farmer, Asociaci6n La Esperanza, Lateral 2, YSUBA. 
Fanners, Proyecto Finca Banegas, Finca Navarette, PRYN. 
Farmers, Toma 17, Lateral 5, YSUU: 3 of them, damaged by the construction of showcase drains. 
Fanners, Toma 8, Lateral I, YSURA. 
Farmers, about 10 of them, from Tomas N4 y N5, Navarrete and Tomas G3-2 and GS-1, Villa Godez,  
Sector Navarrete, PRYN. 
Fe'iipe, Mcolas "Negro", Farmer, Tom BI-10, Sector Bombeo, PRYN. 
F d e z ,  Andres, Manager, Junta de IPegantes, PRYN. 
Figeredo, Agapito, Tecnico, Lateral 5, YSeTBA. 
Gabon, Leanaado, Ditch Tender, Toma #8, Lateral 2 YSURA. 
Garddla, David, ARD, USAD, Santo ISomingo. 
Gonzales G., Fernando, Adsvisor, O m ,  YSURA. 
Gonzalez, Ramon "Mamom, Farmer, Tom 19, Lateral 5, YSURA. 
Hernandez, Luis, OFWMP-PRYN INDRHI. 
R m d % z ,  Smms, Chief of operations section, YSURA Irrigation District, INDRXI; Encargado de 
Operaciones OFWMP. 
Lopez, Fmchco, Tecnico, Sector Navarrete, PWW. 
Lucia, Jose, Ditch Tender, Tom #a, Lateral 2 YSURA. 
Luciano, Juan, Farmer, Torna Nl-1, Sector Navarrete, PRYN. 
Marte, Domingo, Farmer, laterid 6, YSURA. 
Martin, Santiago, Farmer, Toma Nl-5, Sectar Navarrete, PRYN. 
Martinez, Evangelists, First Vocal, Junta de Regantes, PRYN. 
Martinez, -1, Sub-Director OFWMP, INDRHI, YSURA and Encargado, Production and Farm 
Management. 
M a s ,  Arb, Encargrado de =ego, OFWW-PRYN, INDRHI. 



Medina, Pablo, Rehabilitation Section, OFWMP, YSURA. 
Mejfa, Dionisio, Socio-Economic Section, OFWhaP YS'ZJRA. 
Medina, b d n ,  Lateral president, and member, Junta de Regmtes, YSURA. 
Mejia, Francisco, Farmer and Secretario d d  Sector Ponton, Tom PI+, Ponton, PRYN. 
Menalla, Juan, President, Sector Bombeo, PRYN, 
Medes, Victor, Ttknico, Laterat 6, YSURA. 
MenQez, Ndson, ' F d c o ,  bmal IB, YSUBA. 
Mendez, Bidat "Cacarln", Ditch Tender, Puerta 4, Sub-lateral 11, Laterat 2, YSURA. 
Mima, Juan, Vice Resident, Junta de Regants, PRYN, Sector Bombeo. 
MOLE&, Nxciso, President, Latetai 3; an8 Treasurer, Jmta de Regantes, YSURA. 
Mora, Francisco, Secretary, Lat& 6, Junta treasurer, Y S W .  
Morel, Julio, Agronomist, SEA, Bzua. 
Nova, Pedro, Farmer and honorary Ditch Tender, Finca #3, Lateral 6; seven irrigators from that ha, 
y s m .  
Nova, Josb, President, Latwal6, and member of the Junta de Operaciones, Junta de Regantes, YSURA. 
CMz, Pgnacio, Farmer, Lamid 6, YSUIW. 
Pma, Fenundo ("Cucaw), Farmer, Sub-Lateral2, Canal 11, YSURA. 
Pejero, MigueI, Farmer, Toma Nl-4, Sector Navmete, PRYN. 
Pena, Angel, President, Sector Ponton, PRYN. 
Peh, Angel Dado, Secretary, Junta de Regantes, PRYN, Sector Pontdn. 
P d t a ,  Javier, Tecnico, S m r  Ponton, PRYN. 
Perez, Juan, Ditch Tender, Tom G5-1, Sector Villa Gonzafez, PRYN. 
Perez, Hugo Migud, Representante, Tom BI-18 y BI-19, Sector Bombeo, PRYN. 
Perez, Ti, Resident, Lateral 2; and 2nd VocaI Junta de Regantes, YSUM. 
Perez, Fl~ancisco, Technician, Junta de Regantes, Sector Navarebte, PRYN. 
Pexez Cuewas, Angela Maria, Assistant Director, Control de Proyectos, INDMI. 
Pimentel, Giovami, Technician, Junta de mantes, Sector Villa Godez ,  PRW. 
Ramire, Rafael, Tecnieo, Lateral U, YSURA. 
Ramirez, Agapito, Ditch Tender, Toma 17, Lateral 5, YSURA. 
Radrez, Bienvenido, Farmer, Fmca #4, Lateral 6,YSUR.A. 
Ramirez, Jose, Farmer, Tomas 14 and 16, Lateral I, YSURA. 
hynolds, Laura, Rural Sociologist, Corndl Uaivmity. Research on contract farming in Azua, Yaque 
d d  Norte. 
Reynoso, Antonio "Mocano", Ditch Tender, Tomas 19 and 21, U e d  5, YSETRA. 
Reynoso, Gikberto, OFWMP Director, INDRHI, Santo Domingo. 
Kvas, Alvin, Director of Operations, IPdDRHl, PlPYN Contract I. 
Robert, Carlota, Chief, Office of International Technical Cooperation, TNDRHI. 
Rodriguez, Porikio, Farmer, Tom 1-2, Sector Ponton, PRYN. 
Roig, Rapundo, Executive Director, INDRHI. 
Romano, Victor, Presidente, Via Gonzafa, and Presidente, Junta de Regante - %IN. 
Rsmero, Manuel, Farmer, Tom 1, Laterd I, YSURA. 
Rssado, Luis, Manager, Junta cle Regantes, YSURA. 
Sanchez, Vinicio, Emnomist, Socio-Economic Section, PRYN-INDRHI, Santiago. 
Sanchez, Humbehto, B~ector, CIAZA, SEA, YSURA. 
Santam, Ramon, Soils Section, OFWMP INDRfII, YSURA. 
Sosa, Sdmbn, Encargado, Irrigation, OFWMP INI)RHI, YSURA. 
Sra. Luciano Farmworker, grandmother, dairy farmer, Navarrete, PRYN. 
Steen, Dwight, Chief, ARDIO, USAID, Santo bmingo. 
Toribio, Juan, President, Sector Navarr-, PRYN. 
Velazquez, Eeonardo, Sub-Director, INDBMI, Santo Domingo. 





-Farm Wakr MoMgement Project Evaluation Team 

March 
7 
2 1 

April 
9 

Visit to USU, Logan, Utah 
Travel to the Dominican Republic 
Jan 14 to Jaa 20 stay Hotel Cervantes, Santo Doming0 
limmd Team Meetings 
Meethgs with USAID, INDRHI 
Medxgs WithINDlRHI 
Visit to Santiago: Acto de Entrega de Laterales por El Presidente de la 
Republics; Review of Project Materials 
Meetings with USAID, I.NXHI 
Team Meeting; Review of Froject Materials - 
T m d  to h, 
Jan 21 to Jan 25 stay Azua 
Field Visits Azua: INDRHI, Junta de Regantes, Farmer interviews, SEA, 
AgroIndustria 
S a m  baningo, Hotel Cervantes 
Tmvel to Santiago 
Jan 28-30 stay Hotel Don Diego, Santiago 
Field Visits Santiago: INDRHI, Farmer interviews, Meeting of Junta de 
Regantes, ISA 
Travel to Jarabacoa 
Jan 31 stay Jarabacoa, Hotel P i  Dorado 

Menal Team Meeting: Positive Findings, Problems, Recommendations 
Travel to Santo Doraingo 

Sagto DOming~: RepoR writing 
F& I to Feb 13 stay Hotel Cervantes 
Delivery of 1st Draft of Report to USAD 
De-briefing with USAID Mission Director 
Brie- for MDRPII Executive Director 
Meeting with USAID ARD to receive comments 
Consdtant Team to Depart Country 

Copy of Final Draft Report (English) delivered to Mission 
Rwipt of changes to Final Draft Report 

Delivery of Evaluation Report to Mission 
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APPENDIX v 

ACRONYMS AND A B B ~ T I O N S  

AGWAFtld Agridtural Wader Management Project 
4sentmniento Agrarian Reform settlement 
BAGNCOLA Banco Agricola 
&deaguu Ditchtender 
CPDER C w o  de AchMsttaci6n del Desantollo Rural 
qacitaci6n Skills tsi3iliqg 
CDE Csrporacidn Dominic. de Elearicidad 
CIAZA Centro de hvestigaciones Agrimla era Zonas Aridas 
command area Area s e n d  by an irrigation system 
iirrmpma -t, g* 
c o m n ' u d n  Edueasional process designed to make recipient aware of 

&/ha condition 
DDR Departmento Distrims de Rego 
D E S m  Development Strategies far Fragile Lands Project 
DR Dominican Republic 
EC Electrical conductivity 
finca F m  
GODR Government of the Dominiw: Republic 
IAD Mtuto  Agrario Dominican0 
fPM Integrated pest management 
INDm btituto Nacioaal de Reamos Hidraulicos 
Irrigation Association A group of nucleos that takes water from the same lateral (or 

primary 
ISA h h t o  Superior de Agricultwa (Santiago) 
Juntas de Regantes The highest level of water user or-on; a grouping of 

Irrigation Associations 
Junta Directiva Board of Directors of the Junta de Regantes 
LAB Lath American Bureau (A.I.D.) 
nucleo Lowest-level organizational unit in the Junta de Regantes, usually 

consisting of farmers sharing a single m o u t  
O&M Operation aind maintenance 
OFWMP On-Farm Water F~bagernent Project 
PACD Project Assistance Completion Date 
parcelero Qfficial Agrarian Refsm beneficiary, recipient of use rights to 

a parcel of Imd 
PD&S Program Development and Support 
pedacero Provisional Agrarian Reform beneficiary with temporary use 

rights to a parcel - usually of substandard size 
PROMAF Progectcr Manejs de Aguas a Nkel de Finca (On-Farm Water 

Management Project) 

v-3 



S&T 
SEA 
SWACAR 
sPN,mBIU 
TA 
tail-end farmers 
zarea 

r~zoyecto de Riego, Yaque dd Nor@ 
Do&- Republic Pesos. At thz time this report was written, 

February IW, US$1.00 = PU)$6.;8 
Science and Technology Bureau, A.I.D. 
Secretaria dd Estado Be Agricultura (Ministry of Agriculture) 
Sistema Nacionalt de Capacitacion de Asociaciones de Regantes 
SWma Naciod Autogestionario de Praduccidn Bajo Riego 
T d d  as%ktance 
Fmm fbrthat from the ;;aitia5 pint of enby of water 
Measure of land, 0.063 hectares 
T'wmut; point of irrigation delivery tn hmer 
United States Agency for ~ ~ o n a l  

Development 
Utah State University 
Wata User Organbatiota 
Yaque deI Sur, Azua. Irrigation system serving Azua Valley 


